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Considering the complex relationship of vegetative and hydrologic interactions across 
landscapes is an essential component when modeling hydrologic response in upland 
watersheds. An approach for assessing vegetative and hydrologic condition of a 
watershed in response to natural processes and human-caused treatments may provide 
resource managers with a useful tool for ecosystem management. SIMPPLLE 
(SIMulating vegetative Patterns and Processes at Landscape ScaLEs) simulates 
vegetative change over time on forested landscapes, but fails to address the consequences 
of vegetative and hydrologic interactions. It falls short of capturing the complexity of 
landscape change. The purpose of this study is to provide the basis for a hydrologic 
component by proposing a hydrologic model that, when linked with SIMPPLLE, will 
simulate plausible hydrologic response to vegetation manipulation. .
The Precipitation Run-off Modeling System (PRMS) is a deterministic, distributed - 
parameter water yield model that quantifies changes in hydrologic response with respect 
to landscape manipulation. Using SIMPPLLE generated data, PRMS was run on the 
Sweathouse Creek watershed in western Montana to simulate vegetation and hydrologic 
response changes under a variety of management scenarios and meteorological 
conditions. Lack of continuous streamflow data precluded quantitative analysis and 
hence a qualitative model performance assessment was necessary. Results show that 
PRMS provides plausible water yield outputs in response to landscape vegetation 
changes modeled by SIMPPLLE. The ability of PRMS to assess hydrologic response 
either on landscape or much finer scale provides enhanced flexibility and utility to the 
system.
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I. INTRODUCTION
Landscape ecology is the synthesis of many related disciplines, with a goal to establish a 
body of knowledge to understand the behavior of landscapes (Risser 1987). The need to 
understand behavior of forested landscapes is driven by the social, economic, and 
environmental responsibility of resource managers. To fully understand ecosystem 
processes, resource managers must have an understanding of the dynamics, the range of 
variability, and the interaction between processes and patterns for each component of the 
landscape (Chew 1995). Computer modeling is one method used to understand these 
interactions.
Considering the complex relationships of vegetative and hydrologic interactions across 
landscapes is an essential component when modeling landscape response to natural and 
anthropogenic perturbations. A model that successfully links terrestrial and hydrologic 
systems, predicts their interactions, is applicable at several landscape scales, and is 
transferable to adjacent watersheds, would provide an extremely useful tool to resource 
managers. The USDA Forest Service-Rocky Mountain Research Station and the 
University of Montana School of Forestry are currently testing the feasibility of such a 
model. SIMPPLLE (SIMulating vegetative Patterns and Processes at Landscape ScaLEs) 
was developed by Chew (1995) as a tool to assist in understanding landscape dynamics 
and the interaction of vegetative patterns and processes. The SIMPPLLE model 
simulates vegetative change over time on forested landscapes resulting from natural 
processes and land use. Since it does not currently address hydrologic interactions, 
SIMPPLLE falls short of capturing the complexity of landscape change. A hydrologic
l
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component for SIMPPLLE is needed, not only to quantify changes to runoff as a function 
of natural and anthropogenic processes, but to provide a basis for addressing physical 
impacts to stream systems as well.
The development of SIMPPLLE has taken the spiral method approach (Boehm 1988). 
This strategy starts with a simple model that is modified and extended in a systematic 
fashion incorporating only as much complexity as is required per the objectives of the 
model. The goal of this thesis is to develop and test an improved hydrologic prototype 
for SIMPPLLE. Specifically, that goal is to employ a hydrologic model to represent 
plausible hydrologic response as a function of vegetation changes as modeled by 
SIMPPLLE. This will provide the basis for making landscape scale (1 to 100 mi2) 
assessments of hydrologic systems. This was accomplished through the selection and 
testing of an existing hydrologic model. Using a technically sound, literature-supported 
approach, the following objectives were met:
(1) Selection of a fine-scale hydrologic model that simulates runoff as a function of 
vegetation manipulation.
(2) Parameterization and appropriate characterization of the watershed to facilitate 
prototype development.
(3) Qualitative assessment of model performance over a range of inputs.
(4) Recommendations for continuation of the hydrologic component development for 
SIMPPLLE.
n. STUDY AREA
In order to meet project objectives, the chosen model will be assessed on a prototype 
watershed, Sweathouse Creek (Figure 1).
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Figure 1. Sweathouse Creek watershed prototype area located in the Stevensville 
W est-Central Sub-planning Unit on the Bitterroot National Forest.
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Sweathouse Creek is a third-order east-flowing stream that headwaters along the east face 
of the Bitterroot Mountains at approximately 8840 feet mean sea level. It’s upper six 
miles flow through a relatively steep canyon of Cretaceous granitic rocks (Alt and 
Hyndman 1972). The lower 4.5 miles downcut through Pliestocene glacial deposits and 
Tertiary valley-fill sediments before entering the Bitterroot River near Victor, Montana.
Sweathouse Creek was chosen as the prototype study site because of the availability of 
vegetation data for that area. However, very little streamflow data exists for Sweathouse 
Creek. The historical record shows only sporadic 1958-59 daily flows for upper 
Sweathouse and its largest tributary Gash Creek.
III. ASSUMPTIONS AND LIMITATIONS
Although hydrologic modeling may provide reasonably accurate predictions of 
hydrologic response in ungaged watersheds, model users must be fully aware of the 
assumptions and limitations that exist when simulating natural processes. It may be 
stating the obvious, but it is important to understand that hydrologic modeling can not 
absolutely predict or simulate accurate streamflow. The estimation of such events is 
notoriously imprecise (Brewer et al. 1982) because there is too much natural variability 
within watershed systems. Heterogeneity can be tied to three sources (Singh 1995, Song 
and James 1992): first, climate, topography, soils and geology; second, discontinuities 
separating soil types, geologic formations, and land types; and third, factors that control 
processes such as interception, infiltration, evapotranspiration, saturated and unsaturated
4
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flow, and overland flow. These processes cause uncertainty because hydrologic 
processes such as snowmelt and streamflow are highly dependent on their spatial 
distribution. Distributed parameter modeling can decrease this heterogeneity by 
partitioning watersheds into relatively homogeneous units and determining cumulative 
response.
When limitations and assumptions pertaining to spatial and temporal scales, model 
parameters, and input data, are defined for a specific modeling situation, model 
robustness and usefulness of the output variables can be fully realized. If the amount of 
error associated with hydrologic simulations is within the acceptable bounds of 
management goals, the model’s function has been served.
As discussed, what defines an acceptable amount of error is dependent on the 
expectations of management goals. For example, modeling water yields in order to 
satisfy allocation of water rights may require a finer scale of accuracy than looking at the 
impacts of runoff on changing channel morphology. For this project, we are looking for 
the latter. To put this in perspective, we must realize SIMPPLLE projects vegetation 
change at the landscape scale which carries with it a generous amount of subjectivity.
The hydrologic model selected for this project will not be expected to employ less 
subjectivity than SIMPPLLE. It will be required to produce plausible outputs based on 
changing landscapes generated by SIMPPLLE.
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Lacking a continuous streamflow record for Sweathouse Creek precludes quantitative 
model assessment through sensitivity analysis and optimization. The plausibility o f these 
outputs will be qualitatively based. Using hydrologic knowledge of the study area as 
well as adjacent, hydrologically similar watersheds, allows for the generation of expected 
responses from Sweathouse Creek. Plausibility of model performance will be based on 
these expected responses and the following assumptions:
• Input data. Even if the needed data are available, problems can remain with regard to 
incompleteness, inaccuracy, and heterogeneity of the data (Singh 1995). When data 
are obtained from reliable sources (e.g. government agencies such as USGS and 
NRCS), it will be assumed the data will be accurate enough to generate plausible 
results.
• When historic climate data (within the last 50 years) are used to forecast future 
streamflow, it is assumed that past meteorological events are representative o f future 
meteorological events.
• It is assumed that one climate station near Sweathouse Creek will be sufficient to 
generate climatic inputs to the model. Spatial variability will be minimized with the 
use of precipitation adjustment parameters and lapse rates.
• It is assumed that a model, well-supported in the literature, and shown to generate 
valid responses in snowmelt dominated upland watersheds in the Rocky Mountain 
West, will generate plausible water yield responses, if data input, watershed 
characterization, and parameterization are appropriately defined.
• Some parameter values will be based on hydrologic principles; some on personal 
communication with experts.
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• Default values are used where parameters either do not play a significant role in this 
prototype area, or where they resemble appropriate values.
• It is understood that a large amount of variability in hydrologic response exists. 
Hydrologic processes are stochastic. At each instant of time, a variable may take on 
any of the values of a specified range of outcomes (Haan 1977).
• The purpose of hydrologic modeling for this project is not highly accurate 
characterization of streamflow in response to land use, but the generation of plausible 
magnitude and timing of peak and annual flows in response to landscape change.
• For landscape scale modeling, determining plausibility of outcomes requires 
generalization.
If the assumptions are adhered to, it is anticipated that the selected model for this project 
will generate responses o f a plausible nature for the purpose of this study. These 
plausible responses will be sufficient for determining a suitable modeling approach to 
assess hydrologic and vegetative interactions at the landscape scale for the SIMPPLLE 
model. The intent of these plausible responses is for model performance assessment only 
and by no means to imply actual simulated hydrologic response under the various 
scenarios modeled.
IV. METHODS
The selection and testing of a fine-scale modeling alternative that quantifies water yield 
in response to vegetation manipulations modeled by SIMPPLLE, required a systematic 
approach addressing the following:
(1) Model Selection
(2) Model Initialization
- data files
- parameters
- watershed characterization
(3) Model Performance
- test simulations
- calibration
Model Selection
Hydrologic response as modeled in SIMPPLLE is highly dependent on determining a 
suitable approach. Quantifying water yield in the Rocky Mountain west can be a difficult 
task. Unfortunately, few continuous-record streamflow gaging stations have been 
established on small (drainage area <100 mi2) mountain streams in Montana (Parrett and 
Hull 1985).
Many publications support the use of empirically derived “synthetic” hydrologic models 
to determine streamflow characteristics (e.g. Parrett et al. 1987, Parrett and Hull 1985). 
These models are region-specific prediction equations for estimating flood frequencies 
and mean annual flow for mountain streams in western Montana. They employ the use of 
regression models based on gaged watersheds in similar geographic settings. However,
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the use of such equations may preclude capturing the spatial and temporal variability 
necessary to make management decisions.
To more adequately capture the spatial and temporal variability that exists in watersheds, 
a physical process distributed-parameter hydrologic modeling alternative is preferred. 
Hydrologic response can be generated using historical or potential climate data and 
watershed conditions. The advantage this type of hydrologic modeling has over regional 
regression equations is the incorporation of site specific precipitation inputs, and more 
detailed characterization of specific watersheds through the assignment o f salient 
parameters for those watersheds.
To define hydrologic response within the framework of SIMPPLLE, a hydrologic model 
with a fine enough resolution to capture the heterogeneous nature of the physical 
properties of watersheds, and yet, yield outputs based on coarse-grained behavior that 
reflects landscape scale activities will be needed.
The following criteria were considered before choosing a hydrologic model:
• A distributed parameter model would be needed to capture spatial variability in 
watersheds.
• A model with scale and time-step flexibility.
• A literature-supported, valid model.
• A model that incorporates snowmelt algorithms.
• A model that fits within the GIS framework of SIMPPLLE.
10
• A model used in topographically and climatically similar areas as the prototype.
Based on knowledge of several current models and a literature search, the list of abundant 
hydrologic models was narrowed to two: TOPMODEL (Beven et al. 1995) and PRMS 
(Leavesley et al. 1983).
TOPMODEL (Beven et al. 1995) is a distributed parameter model that relies heavily on 
the dynamics of surface and subsurface contributing areas. Its use of parameters is 
minimal to allow ease of optimization. It is well supported in the literature. Although it 
models hydrologic response, it does not account for snowmelt processes. Support of this 
nature must be external. Also, despite its distributed parameter abilities, flexibility in 
delineating specific areas of watersheds is limited (Thornton, pers comm. 1998).
The Precipitation Run-ofFModeling System (PRMS), developed by the United States 
Geological Survey (Leavesley et al. 1983), is a physically-based distributed parameter 
water yield model that quantifies changes in hydrologic response with respect to 
vegetative and landscape manipulation. It has scale and time-step flexibility, is well- 
supported in the literature, incorporates snowmelt processes, is compatible within a GIS 
framework, and has been used extensively in areas that are topographically and 
climatically similar to the prototype area.
When compared to alternatives such as TOPMODEL, the Precipitation-Runoff Modeling 
System (PRMS) appears to be the appropriate model for selection and testing as a 
potential hydrologic model to incorporate the pathways (states and events) of
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SIMPPLLE. PRMS has the ability to provide plausible water yield outputs in response to 
landscape vegetation changes modeled by SIMPPLLE. A graphical user interface (GUI) 
is being used to provide access to all components of PRMS. The Modular Modeling 
System (MMS), a UNIX-based GUI, provides a framework tailored specifically for the 
spatial and temporal analysis capabilities of PRMS (Leavesley et al. 1998). The ability of 
PRMS in MMS to assess hydrologic response either on a landscape scale or a much finer 
scale such as individual upland drainage basins, provides much flexibility and utility to 
the system.
PRMS in MMS is a model of the hydrologic cycle. It runs using climatic data inputs, 
using a modular approach in which subroutines account for infiltration, interception, 
evapotranspiration, soil moisture, snow accumulation and ablation, surface flow, 
subsurface flow, base flow, and seepage to ground water. Accretions are rainfall and 
snowmelt and depletions occur through evapotranspiration and seepage to subsurface and 
ground water reservoirs. It operates on either daily or storm time scales, depending on 
the time-step of the input data.
PRMS and PRMS in MMS have been used extensive to model hydrologic response for a 
variety o f management uses. Application of PRMS and PRMS in MMS for management 
use is extensive. Table 1 lists recent usage of the model.
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Table 1. Use of PRMS and PRMS in MMS model.
Location Model Use Author(s)
Western Oregon Runoff and streamflow routing Laenen and Risley (1997)
Utah Linking with Global Climate Model Limaye etal. (1997)
Sierra Nevada Climate effects on streamflow Jeton etal. (1996)
Western Oregon Simulating effects of Forest Management Risley (1994)
Guam Simulating dry season runoff Nakama (1994)
Western Oregon Simulating effects of Forest Management Nakama and Risley (1993)
NE Colorado Runoff modeling Parker and Norris (1989)
West Virginia Comparing runoff from mined/unmined Puente and Atkins (1989)
North Colorado Runoff modeling Kuhn (1988)
Southeast Montana Runoff modeling Cary (1984)
Many of the publications listed in Table 1 were able to compare predicted versus 
observed streamflow data. Risley (1994) reported error between predicted and observed 
mean annual discharge for 11 drainages in western Oregon to be between one and 
twenty-one percent. Jeton et al. (1996) reported similar results for a couple of drainages 
in the Sierra Nevada. She found errors between predicted and observed between ten and 
fifteen percent.
Model Initialization
Initialization o f PRMS required determining appropriate input data, parameters, and 
watershed characterization to facilitate model operation on the prototype area Sweathouse 
Creek. For input data, the most logistically and economically feasible method for data 
retrieval was used. This required retrieving climate data from the Western Regional 
Climate Center website. Parameter values were based on hydrologic principles, 
literature-supported estimation, or default values. An assessment of parameter sensitivity 
was conducted. To demonstrate necessary pathways for linking the hydrologic model 
with SIMPPLLE, hydrologic model parameters that are sensitive to vegetative outputs
generated by SIMPPLLE were defined. Watersheds are characterized by partitioning into 
similar units based on physiographic and landscape characteristics known to be important 
in determining hydrologic behavior. These partitioned areas are known as hydrologic 
response units or HRUs.
Data Inputs
Daily climate inputs include precipitation, minimum temperature, and maximum 
temperature. Daily short-wave radiation data is not required for the model as used in this 
study. Daily potential evapotranspiration (PET) is computed using the Hamon Equation 
(Hamon 1961) which uses daily mean air temperature and possible hours of sunshine to 
determine PET. Climate data are retrieved from the Western Regional Climate Center 
website (1998) for Hamilton, MT station #243885. Input data files are created by the 
user and have an ASCII flat-file format. Figure 2 is an example o f the input file format 
needed for PRMS in MMS. Units can be specified as english or metric. Data listed 
below is in english units.
Figure 2. Example of input file format using Hamilton Climate Station data.
Sweathouse Cr 
runoff 1 
precip 1 
tmin 1 
tmax 1 
solrad 0 
pan_evap 0 
form_data 1
########################################################################
1987 10 1 0 0 0 4 0 37 78
1987 10 2 0 0 0 4 0.2 34 80
1987 10 3 0 0 0 4 0 37 82
14
Parameter Inputs
PRMS in MMS requires the assignment of over 50 parameters to simulate water 
. generation in Sweathouse Creek. These parameters describe soil, groundwater, 
snowmelt, vegetation, and surface runoff. To describe parameter inputs, three parameter 
types are discussed (Parker and Norris 1989): nondistributed, distributed, and subsurface 
reservoir parameters. Nondistributed parameter values are determined mainly from 
regional climatic characteristics that apply to the entire watershed. Distributed 
parameters describe the physical characteristics o f individual hydrologic response units 
(HRU’s). Subsurface parameters define relationships between surface runoff and 
subsurface or ground water reservoirs. Parameter values were acquired using quadrangle 
maps, a digital elevation model, air photos, publications, personal communication, and 
agency resources such as NRCS, USGS, USFS, and NOAA. Default values are used 
where parameters either do not play a significant role in this prototype area, or where 
they resemble the appropriate values. Table 2 lists some model parameters used in 
Sweathouse Creek.
Table 2. Model Parameters and Definitions
Non-Distributed Parameters
freeh20_cap----------- Free water-holding capacity of snowpack.
hamon_coef----------- Monthly air temperature coefficient used in Hamon Formulation.
tmaxf_allsnow-------- Base air temperature above which precipitation is considered rain
and below which precipitation is considered all snow.
tmaxf_allrain---------- Maximum air temperature, which exceeded, forces precipitation to
be all rain.
tmax/tmin_lapse Lapse rate for max/min daily temperature.
transp_beg/end  Temperature index to determine beginning and ending date of
transpiration.__________
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Table 2. Model Parameters and Definitions (continued)
Distributed Parameters
carea--------------------  Area contributing to surface runoff as a proportion of HRU.
covden_sum/win—-  Summer/winter vegetative cover density.
cov_type--------------  Vegetation cover type (tree, grass, and shrub)
hru_percent_imperv- HRU impervious area as percent of total HRU area.
rad_tmcf--------------  Transmission coefficient for short-wave radiation through winter
vegetation canopy.
snarea_thresh---------  Maximum threshold water equivalent below which snow-covered
area curve is applied.
snow intcp------------ Snow interception storage for major vegetation type in HRU.
soil_moist_init/max—Available water holding capacity for soil profile. 
soil_rech_init/max—  Available water holding capacity of soil recharge zone.
srain/wrain_intcp Interception storage capacity of unit area of vegetation for rain
during summer/winter period.
Subsurface Parameters
gwflow_coef-----------Ground water routing coefficient
gwsink_coef-  Seepage rate from soil moisture excess to ground water.
gwstor_init-----------  Storage in each ground water reservoir at beginning of run.
ssrcoef_sq------------  Non-linear routing coefficient for each subsurface reservoir.
A parameter file was built to accomodate a 15 HRU scenario in Sweathouse Creek.
Table 3 lists parameter values used in Sweathouse Creek simulations and the source from 
which they were derived. Distributed parameter values described as “per HRU” are not 
listed. For a complete list of parameter values see Appendix A.
Table 3. Parameter sources and values for PRMS in MMS.
MMS Parameter (PRMS) Source Value
adjmix_rain AJMX rain/snow mixture coefficient by month 1
basin_area DAT Raster GIS coverage 18,023 acres
carea_min SCN (Cary 1984) per HRU (0.1)
carea_max SCX Hewlitt (1969), USGS Quads per HRU
cecn coef CECN default 5
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MMS Parameter (PRMS) Source Value
covden_sum COVDNS GIS-DEM per HRU
covden_win COVDNW GIS-DEM per HRU
denjn it DENI default (Cary 1984) 0.1
den_max DENMX default 0.6
emis_noppt EAIR used suggested constant 0.757
freeh2o_cap FWCAP Between 2 and 5% (Leaf 1966) 0.04
gwflow_coef RCB Leavesley (pers. Comm. 1998) 1=0.18, 2= 0.13
gwsink_coef GSNK default 1=0, 2=0
gwstorjnit GW Leavesley et al. (1983) 1=1.06,2=1.65 in.
hamon_coef CTS Hamon (1961) suggests 0.0055 adjusted to 0.02
hru_area DARU GIS-DEM per HRU
hru_elev ELV GIS-DEM per HRU
hru_gwres KGW based on watershed hydrology 2 gw reservoirs
hrujmperv IMPERV GIS veg layer (all bedrock surfaces) per HRU
hru_radpln IRD manually generated using USGS quads 7 radiation planes
hru_slope SLP GIS-DEM per HRU
hru_ssres KRES based on watershed hydrology 2 ss reservoirs
hru_tsta KTS temperature station - Hamilton one climate station
imperv_stor_max RETIP default (assumed negligible) 0
potet_sublim CTW default 0.5
rad_trncf TRNCF Leavesley et al. 1983, curve on p. 44 per HRU
rain_adj DRCOR Fames ppt gradient maps per HRU
settle_const SETCON default 0.1
smidx_coef SCN default 0.01
snarea_thresh AIMX default (parameter not sensitive) per HRU (50)
snow_adj DSCOR Fames ppt gradient maps per HRU
snow_intcp SNST Zinke (1967) per HRU
snowcov_area SCA Leavesley, pers.comm., 1998 per HRU
snowinfil_max SRX Leavesley (pers comm), def.=0.12 to 0.2 0.12 to 0.2
soil2gw_max SEP Leavesley (pers comm), def.=2 inches 2 inches
soil_moist_init SMAV Bitterroot NF Landtype Inventory/NRCS per HRU
soil_moist_max SMAX Bitterroot NF Landtype Inventory/NRCS per HRU
soil_rechr_max REMX Bitterroot NF Landtype Inventory/NRCS per HRU
srain_intcp RNSTS Zinke (1967) per HRU
ssr2gw_exp REXP Leavesley recommendation in MMS 1
ssr2gw_rate RSEP default 1=0.1, 2=0.1
ssr_gwres KRSP assume gw reservoir in alluvium 2
ssrcoefjin RCF 0.67*gwflow_coef (Cary 1984) 1=0.12, 2=0.09
ssrcoef_sq RCP 0.33*gwflow_coef (Cary 1984) 1=0.06, 2=0.043
ssrmax_coef RESMX Leavesley recommendation in MMS 1
ssstorjnit RES Leavesley et al. (1983) 0
tmax_adj TXAJ Duncan (1984) 0
tm axjapse TLX Finklin (1983) 4.5
tmaxf_allrain PAT adjusted through calibration 50
tmaxf_allsnow BST adjusted through calibration 42
tmin_adj TNAJ Duncan (1984) 0
tm injapse TLN Finklin (1983) 2.5
transp_beg ITST end of snow presence 4
transp_end ITND beg. snow presence 11
wrain_inctp RNSTW Zinke (1967) per HRU
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PRMS in MMS provides routines for determining parameter sensitivity and optimization. 
However, a continuous observed streamflow record is required and Sweathouse Creek 
lacks these data. Therefore, to assess sensitivity, surface runoff was recorded before and 
after a 10% adjustment o f selected parameters. This procedure was conducted on one 
HRU (#2) for low (1987), normal (1959), and high (1980) water years. Parameters 
selected for analysis were based on sensitive parameters determined in similar published 
studies. Those parameters with the highest relative percent difference between the before 
and after runoff outputs, were determined most sensitive (Table 4).
Table 4. Difference in runoff (%) from a 10% change in parameter value. Analysis 
conducted on HRU #2.
Parameter
Avg.
Annual
1959
Avg.
Annual
Runoff
(cfs)
after
Avg.
Annual
1980
Avg.
Annual
Runoff
(cfs)
after
Avg.
Annual
1987
Avg.
Annual
Runoff
(cfs)
after 3 Year
Runoff 10% Percent Runoff 10% Percent Runoff 10% Percent Avg.
(cfs) increase Change (cfs) increase Change (cfs) increase Change % Diff.
carea 7.72 7.72 0 11.55 11.55 0.000 5.4 5.4 0.000 0
covden_win 7,72 7.73 0.001 11.55 11.55 0.000 5.4 5.4 0.000 0.000
hamon_coef 7.72 7.39 0.043 11.55 11.22 0.029 5.4 5.11 0.054 0.042
rad_trncf 7.72 7.75 0.004 11.55 11.55 0.000 5.4 5.45 0.009 0.004
snowjntcp 7.72 7.72 0.000 11.55 11.55 0.000 5.4 5.4 0.000 0.000
soil_moist_max 7.72 7.68 0.005 11.55 11.5 0.004 5.4 5.26 0.026 0.012
Tmaxf_allrain 7.72 7.56 0.021 11.55 11.47 0.007 5.4 5.37 0.006 0.011
Tmaxf_allsnow 7.72 7.48 0.031 11.55 11.39 0.014 5.4 5.38 0.004 0.016
tm axjapse 7.72 7.65 0.009 11.55 11.58 0.003 5.4 5.48 0.015 0.009
gwflow_coef 7.72 7.76 0.005 11.55 11.59 0.003 5.4 5.43 0.006 0.005
snow_adj 7.72 8.46 0.096 11.55 12.28 0.063 5.4 5.73 0.061 0.073
hru_percent_
imperv
7.72 7.76 0.005 11.55 11.6 0.004 5.4 5.45 0.009 0.006
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Results of this analysis indicate the most sensitive parameters to be snow_adj and 
hamon_coef. Other parameters showing greater than 1% average difference are 
tmaxf_allsnow, tmaxf_allrain, and soil moist max.
Snow_adj is the daily precipitation correction factor for snow on each HRU. It is 
particularly important for generating a snowpack during the accumulation phase. The 
hamon_coef affects the volume of water lost to evapotranspiration and consequently 
impacts soil moisture deficits and eventually runoff. Tmaxf_allsnow and tmaxf_allrain 
are temperature values that determine whether precipitation is snow or rain and thus 
decide if runoff is delayed or imminent. Soil_moist_max is the maximum available 
water-holding capacity of the soil profile and can substantially affect the water balance.
In addition to parameterization of the hydrologic model, it was necessary to determine 
linkages between PRMS in MMS and SIMPPLLE. This required an analysis of what 
parameters in PRMS in MMS reflect vegetation change. SIMPPLLE’s GIS framework 
has the ability to provide output in the form of changes to forest canopy per major 
vegetation species. Changes in forest canopies impact to water balance is well 
documented. In the case where vegetation cover is changed from plant species with high 
interception capacities to species with lower interception capacities, water yield usually 
increases (Brooks et al. 1991). From canopy cover data, the following PRMS in MMS 
parameters can be derived:
• covden_win and covden_sum (cover density)
• snow_intcp, srain_intcp, and wrain_intcp. (interception storage capacity)
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• rad_tmcf (radiation transmission)
For some activities such as road building, adjustments to impervious area 
(hru_percent_imperv) are necessary.
Cover density is determined from SIMPPLLE data by multiplying percent canopy cover 
per vegetation type by the coverage class for that type. Interception storage capacity, as 
defined in Zinke (1967), is the depth of water on a projected area covered by a plant 
which can be stored or detained on the plant surface in still air. It is a function of cover 
density and the storage available for the predominant vegetation of an area defined in the 
model (Leavesley et al., 1983). To determine available storage for vegetation, cover 
density is multiplied times 0.05 inches for rain on grasses, trees, and shrubs; and 0.15 
inches for snow on trees (Zinke 1967). The radiation transmission coefficient is 
determined using the functional relationship displayed in Figure 3 (Leavesley et al. 1983).
Figure 3. 
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Impervious area is defined as area that impedes water entering the soil. Baseline 
impervious areas for Sweathouse Creek are based on percentage of bedrock.
Quantifying impervious area introduced by roads will not be difficult, but other forms of 
impervious areas such as those caused by fire may be hard to determine and highly 
variable. Fire induced water repellency of soils is highly dependent on fire intensity and 
soil water content (DeBano 1981). As well, the amount and type of ground fuels plays a 
key role in the probability of the generation of hydrophobic conditions (Harrington pers. 
comm. 1999). The existence of hydrophobic conditions may be short-lived. If these 
conditions result from fire, and fire generally occurs in mid to late summer, then the 
events affected by hydrophobic conditions may only be associated with fall storms and 
not spring snowmelt (Potts pers. comm., 1999).
Further investigation into the magnitude and duration of impervious conditions associated 
with natural processes and anthropogenic activities, particularly fire, will be needed 
before these phenomenon can be satisfactorily accounted for in a hydrological model.
Watershed Characterization
The prototype watershed is partitioned into homogeneous units (Leavesley et al. 1983).
It is the partitioning that captures the distributed-parameter modeling capability o f PRMS 
in MMS. In theory, these partitioned units, or hydrologic response units (HRUs), 
represent physically homogeneous areas in the drainage basin that have a uniform and 
characteristic response to hydrologic input (Parker and Norris 1989). The sum of
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responses of all HRUs, weighted on a unit-area basis, produces daily watershed response 
(Leavesley and Stannard, 1995).
HRU delineation is user-defined and based on slope, aspect, elevation, vegetation type, 
soil type, and precipitation distribution (Leavesley et al. 1983). A combination of these 
basic physical parameters has been used for HRU delineation on a number of studies 
including:
• Cary (1984), southeast Montana, used slope, aspect, vegetation, soils, elevation, 
precipitation, and snow distribution.
• Kuhn (1988), north central Colorado, used primarily slope and aspect.
• Parker and Norris (1989), northwest Colorado, used elevation, slope, aspect, 
vegetation, and soils.
• Risley (1994), western Oregon, used similar combinations of soil texture, and depth, 
slope, and vegetation.
• Limaye, Kluzek, Bingham, and Riley (1997), Utah, used elevation, aspect, slope, 
vegetation type, Normalized Difference Vegetation Index, and soil characteristics.
In the Cary (1984) study, the watershed was partitioned using two different scenarios. 
HRUs were either delineated as contiguous units to represent specific areas (i.e., 
drainages as a whole) or fragmented to accommodate spatial variability of aspect, 
elevation, vegetation, and soil regimes. It was concluded that the more complex 
partitioning scheme (i.e., fragmented) did not derive convincingly superior optimization 
results. Risley (1994) concluded that the basins he modeled were fairly insensitive to
variations in the number and in the resolution of the basin-surface detail used to delineate 
HRUs. Limaye et al.(1997) partitioned by subwatershed to maintain contiguity between 
tributaries and the mainstem. The mean response of the larger subwatersheds was 
compared to the composite of smaller subwatersheds. If no statistical differences were 
found, subwatersheds were combined.
Leavesley et al. (1983) describe several “rule of thumb” limitations as to how many 
HRUs can be assigned to a watershed. In general, HRUs not smaller than 4 to 5% of 
watershed area should be used (or about 20-25 maximum). It was difficult to confine 
HRUs to individual drainages because of the spatial variability of the parameters, 
particularly elevation and aspect and the number of individual drainages in Sweathouse 
Creek (25-30). Snowmelt is the dominant runoff mechanism in Sweathouse Creek and 
therefore aspect and elevation were assumed to be key parameters in HRU delineation. 
The importance of these parameters is bolstered by noticeably high snow accumulation in 
the higher elevation HRUs compared to the lower elevation HRUs (USDA Forest Service 
1996), and temperature lapse rates along the Bitterroot face ranging from 2.5 to 4.5 
degrees Fahrenheit per 1000 feet (Finklin 1983). Cheng et al. (1989) found elevation to 
be a very important factor affecting streamflow characteristics in snowmelt-dominated 
watersheds in southern British Columbia. The higher the elevation in the watershed, the 
greater the streamflow production due to greater precipitation, lower temperatures, and 
less loss to evapotranspiration.
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Several delineation scenarios were attempted. They ranged from one to twenty-one 
HRUs. Hydrologic response units were primarily delineated based on elevation, aspect, 
and subdrainage divides. Secondary criteria for delineation included slope and 
vegetation. The HRUs are represented as contiguous units. To assess performance of 
each scenario (Table 5), mean annual runoff derived from PRMS was compared to mean 
annual runoff derived using a regional regression equation (Parrett and Hull 1985).
The regression equation is based on periodic measurements at twenty-four sites flowing 
east off the Bitterroot Mountains between Lolo and Darby. Streams included in these 
periodic measurements are Sweathouse Creek and its tributary Gash Creek. The equation 
used was: QA = 0.0313 (A*P)'045 where, QA = mean annual discharge,
A = drainage area, and
P = mean annual precipitation
Table 5. Percent difference of between mean annual discharge using PRMS and 
P arre tt and Hull (1985). Four HRU scenarios are used over three water years.
Mean annual Q Mean annual Q Percent 
#HRUs Water Year in cfs (PRMS)* in cfs (Parrett/Hull)* difference
1 1959 83.7 107.2 21.9
9 1959 33.6 57.3 41.2
15 1959 41.1 56.2 26.9
21 1959 23.7 54.3 56.3
1 1988 72.4 86.0 15.8
9 1988 28.2 46.0 38.7
15 1988 31.7 45.1 29.7
21 1988 24.6 44.1 44.1
1 1994 73.6 85.8 14.2
9 1994 25.0 45.8 45.5
15 1994 28.1 45.0 37.6
21 1994 25.0 43.2 42.1
’Note that both mean annual discharge values were derived from annual precipitation generated by PRMS and
therefore distinctly different mean annual discharges are observed for the same year between the scenarios.
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There is considerable uncertainty comparing synthetic data to synthetic data. Parrett and 
Hull (1985) describe an error envelope around their regression equation estimates of 
10%. This value was based on comparing regression equation outputs with observed 
streamflow data. In the case above, the goal is to attain a rough approximation of which 
scenario seems the best fit. The lowest percent difference observed occurred in the one 
HRU scenario. However, it appears that spatial variability and reasonable accuracy is 
better served by the 15 HRU scenario which has the next lowest percent difference 
averaged over the three years (Figure 4).
Hydrologic Response Unit (HRU) 
Bitterroot National Forest 
Sweathouse Creek Watershed Contour
H»V»IS*.20® feel.
Figure 4. Hydrologic Response Unit delineation for Sweathouse Creek W atershed.
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By truncating the lower ends of adjacent HRUs at similar elevations, response from 
groups of HRUs can be composited to show tributary response. For example, Gash 
Creek is comprised of HRUs 6, 8, 10, and 11. Selected characteristics of the HRUs are 
listed in Table 6.
Table 6. Selected characteristics of Hydrologic Response Units (HRUs) for 
Sweathouse Creek
Area Mean Mean Mean Dominant Primary
HRU ("acres! Elevation ("feet! Asnect Slope Vegetation Soil Tvoe
1 1050 7207.9 183.1 .0.55 . trees loam
2 1528 6747.1 181.5 0.47 trees loam
3 1119 7214.8 126.1 0.57 trees/bedrock loam
4 1290 6831.7 82.9 0.52 trees loam
5 1216 3461.8 94.1 0.04 grass loam
6 844 6203.3 169.9 0.37 trees loam
7 971 5062.6 73.1 0.43 trees loam
8 2166 6473.6 83.4 0.38 trees loam
9 773 3720.3 113.4 0.11 shrub loam
10 829 3809.9 136.5 0.09 shrub loam
11 1159 .3999.8 92.9 0.17 trees loam
12 908 5367.5 159.1 0.28 trees loam
13 2004 4727.1 137.2 0.23 trees loam
14 941 5631.9 85.7 0.29 trees loam
15 1211 5302.3 163.2 0.41 trees loam
Model Performance
PRMS in MMS and PRMS have been successfully used to generate water yields in 
numerous studies (Jeton et al. 1996, Risley (1994), Nakama and Risley (1993), Parker 
and Norris 1989, Puente and Atkins 1989, Kuhn 1988, and Cary 1984). Many of these 
studies were able to optimize PRMS outputs with observed outputs and generate 
responses with less than 20% error. For example, Risley (1994) optimized PRMS with 
observed data in 11 drainages in western Oregon. He was able to generate annual 
average discharge within 20% for six drainages and less than 10% for the other five
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drainages. These types of results are well within the error envelope required for 
plausibility modeling in this project. Based on this track record, the model can be 
expected to perform favorably in Sweathouse Creek as well.
Sweathouse Creek is an ungaged watershed. Lacking existing historical streamflow data 
precludes quantitative methods, such as optimization, for assessing model performance. 
Therefore, alternative qualitative means were used.
Test Simulations
To assess model performance, simulations were generated for three years. Water year 
1959 represents a normal precipitation year based on historical climate data at the 
Hamilton station. Water years 1980 and 1987 were high precipitation and low 
precipitation years, respectively. Running simulations on one HRU as well as the entire 
watershed demonstrates some of the scale flexibility PRMS has to offer. Simulations 
were run to generate hydrologic data from which certain responses could be expected. 
These hydrologic outputs include:
• Annual streamflows
• Magnitude and timing of peak flows
• Water yield response to management activities
• Water budgets
Hydrographs generated are presented in the Results section of this report.
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Annual Streamflow
Annual hydrographs were generated for the three water years discussed. Cheng et al. 
(1989) found through numerous runoff simulations in British Columbia snowmelt- 
dominated watersheds that annual streamflows correlated closely with annual 
precipitation. It is expected that a similar correlation exists in Sweathouse Creek.
Magnitude and Timing of Peak Flows
Hydrographs were generated for comparing timing and magnitude of peak flows. For 
comparison purposes, hydrologically similar watersheds located either adjacent or within 
10 miles of Sweathouse Creek were used. Generally, streamflow characteristics between 
two adjacent watersheds can be expected to be similar and closely related (Cheng et al. 
1989). The purpose is to compare real streamflow data from adjacent watersheds with 
simulated data from Sweathouse Creek to ascertain if the model is generating a similar 
hydrographic response.
Comparing ungaged watersheds to gaged watersheds should only be done as a rough 
approximation and under the assumption that the two watersheds are hydrologically 
similar. Brooks et al. (1991) describe criteria for hydrologic similarity between 
watersheds:
• Watersheds should be within the same meteorological regime.
• Physical and biological characteristics, such as soils, geology, topographic relief, 
watershed shape, drainage density, type and extent of vegetation cover, and land use 
should be similar.
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• Drainage areas should be about the same size, preferably within an order of 
magnitude.
Hydrographic and peak flow comparisons were made between Sweathouse Creek and 
Bear Creek, Kootenai Creek, and Blodgett Creek (Table 7).
Table 7. Selected characteristics of nearby watersheds used in peak flow 
comparisons.
Size of
catchment Station Aspect of
Stream Location (sq. miles) elevation catchment Geology
Bear Cr near Victor, MT 26.8 3770 ft. east granitics
Blodgett Cr near Hamilton, MT 28.3 4050 ft. east granitics
Kootenai Cr near Stevens., MT 28.9 3780 ft. east granitics
Sweathouse Cr near Victor, MT 28.2 3480 ft. east granitics
Response to Vegetation Change
To test model response to vegetation changes, data derived from SIMPPLLE were used. 
SIMPPLLE was run stochastically to simulate natural vegetation change over a three- 
decade period in Sweathouse Creek. Results of these simulations are included in 
Appendix B. For each decade, total acreage of each HRU that had been affected by 
various processes was recorded. These processes include:
• succession,
• disease and insect infestation,
• fire (light severity, mixed severity, and stand replacing),
• windthrow, and
• winter drought
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Vegetation change resulting from the processes listed are reflected in SIMPPLLE by 
changes to canopy cover. From canopy cover, cover density, interception storage 
capacity, and radiation transmission were determined as discussed in the Parameter Input 
section of this report. These data were then run through PRMS in MMS to generate 
output. Hydrographic output is shown for decadel change on one HRU (#2) as well as 
the entire watershed. Simulations were run to demonstrate all three water year scenarios; 
normal, high, and low.
To demonstrate the impact of the impervious area parameter on hydrologic response, a 
management scenario that increases road densities 10 miles per square mile across the 
watershed was simulated for a normal water year.
Expected direct hydrologic responses resulting from these processes:
• Succession: Loss or gain of canopy causing increases or decreases of runoff, 
respectively.
• Disease/insects: Loss of canopy, decreased interception storage, and increased runoff.
• Fire: Loss of canopy, decreased interception storage, and possibly increased 
impervious area, all resulting in increased runoff.
• Windthrow/winter drought: Dead or dying trees will decrease canopy and interception 
storage and increase runoff.
• Roads: Loss of canopy, decreased interception storage capacity, increased 
impervious area, increased runoff.
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Water Balance
Water balance data were compared for the normal, high, and low water year. In Senger’s 
(1975) report on existing water resource information in the Bitterroot drainage, he 
generalized that streams on the west side of the Bitterroot River valley tend to yield, on 
average, 40% of their total annual precipitation. The expected water budget generated 
through simulations is based on this percentage.
Calibration
Although parameters could not be adjusted so that simulated runoff resembled observed 
runoff, some calibration could be done based on expected regional water budgets. 
Specifically, model outputs were adjusted to conform to relative percentages of runoff, 
evapotranspiration, and storage (per Senger 1975). Calibration on the timing of runoff 
was also conducted using hydrographs of adjacent watersheds. General guidelines for 
calibration procedures were obtained from Markstrom (pers. Comm. 1998). They are 
shown in Table 8.
Table 8. PRMS in MMS Calibration Procedures (general guidelines for daily 
model).
I. Get daily printout.
1. Check whether computed values such as daily solar radiation, evapotranspiration and 
other input data are within normal expected ranges.
2. Look for patterns (i.e. recessions always low).
II. Water balance (annual or monthly volumes)
Case 1 -  Model generally under predicts volume.._____________ ____________________
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Table 8 (continued).
1. ET too high? Compare potential ET with regional values. Adjust epan_coef, 
hamon_coef, jh_coef, and temperature adjustment parameters -  tmin_lapse, 
tmax_lapse, tmin_adjust, and tmax_adjust.
2. rain adj/snow adj too low?
3. Look for seasonal or monthly patterns and check seasonal and monthly patterns.
4. soil_moist_max too high?
5. Continually increasing storage in groundwater or subsurface reservoirs? Adjust 
gwflow_coef, ssrcoefjin, ssrcoef_sq. Possibly soil2gw_max, ssr2gw_rate.
6. Snowpack not melting? Check snowpack parameters, temperature data and 
adjustment parameters, solar radiation, tmaxf_allsnow, tmaxf_allrain, rad_trncf.
7. gwsink_coef?
8. hru_imperv and imperv_stor_max.
Case 2 -  Model generally over predicts volume.
1. ET too low? (the Case 1,-1)
2. rain_adj/snow_adj too high?
3. Check for seasonal and monthly pattern.
4. soil_moist_max too low?
5. Impervious area or retention storage too low.
Case 3 -  Model under predicts in high precipitation years.
1. ssrcoef_sq too low? Ssr2gw_rate.
2. Potential ET too high.
3. Check seasonal and monthly.
Case 4 -  Model under predicts in low precipitation years.
1. soil_moist_max too high?
2. hamon_coef7jh_coef too high?
3. Check seasonal and monthly.
Case 5 -  Model over predicts in high precipitation years.
1. ssrcoef_sq too high?
2. Surface runoff too high?
3. Impervious area too high?
4. Potential ET too low?
5. Check seasonal and monthly.
Case 6 -  Model over predicts in low precipitation year.
1. Soil type?
2. ET too low?
3. Check seasonal and monthly.
III. Daily Runoff values (timing)
1. Look at components of flow and determine which is causing problem.
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Table 8 (continued)
Case 1 -  groundwater -  recompute gwflow_coef. Adjust ssr2gw_rate and/or 
soil2gw_max.
Case 2 -  subsurface -  adjust ssrcoefjin and ssrcoef_sq. Look at and adjust if needed: 
ssr2gw_rate and soil_moist_max.
Case 3 -  surface -  adjust smidx_exp, carea_max, and carea_min/smidx_coef.
IV. Sensitivity and optimization procedures.
1. Run sensitivity analysis to determine most sensitive parameters. Then optimize using 
automatic procedures.________________________________________________________
V. RESULTS and DISCUSSION
Annual Streamflow
Three hydrographs were generated to show annual runoff for the three water years. The 
Y-axis is normalized, for comparison purposes, by dividing cubic feet per second by 
watershed area (square miles). Figures 5 A, 5B, and 5C.
Sweathouse Creek WY59
normal water year (Hamilton precip. = 14 in.. avq Q = 1.92 cfsm )70
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Figure 5A. Sweathouse Creek hydrograph simulation during a normal water year 
(1959).
Sweathouse Creek WY80
high water year (Hamilton precip. = 18 in., Q = 2.80 cfsm)
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Figure 5B. Sweathouse Creek hydrograph simulation during a high water year 
(1980).
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Sweathouse Creek WY87
low water year (Hamilton precip. = 11 in., Q = 1.4 cfsm )
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Figure 5C. Sweathouse Creek hydrograph simulation during a low water year 
(1987).
It appears the model is responding to variable climate inputs as expected. Average
annual discharge increased as precipitation increased. Granted a very small sample size
is used (n=3), but the expected strong linear relationship (r2 =0.9958) between annual
precipitation and simulated normalized average annual water yield is evident (Figure 5).
»
Linear Regression of Precipitation Data vs. 
Hydrologic Response (R sq.=0.9958)
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Figure 6. Correlation data between annual precipitation at the Hamilton climate 
station and normalized average discharge (CFSM) of Sweathouse Creek.
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Magnitude and Timing of Peak Flows
Hydrographs for Bear Creek existing data and Sweathouse Creek simulated data are 
presented in Figures 7 A and 7B. A comparison of the Bear Creek and Sweathouse Creek 
hydrographs shows similarity between hydrograph shapes. Both hydrographs exhibit 
runoff characteristic of snowmelt. The timing of snowmelt occurs around the same date, 
April 15. Both hydrographs appear to track similar storms (e.g. May 16 and June 16). 
Sweathouse Creek simulated peak events are smaller in magnitude.
When comparing normalized peak flows with hydrologically similar watersheds in the 
vicinity of Sweathouse Creek, peak events simulated for Sweathouse Creek are not only 
smaller when compared to Bear Creek but with other adjacent watersheds as well (Figure 
8).
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Figure 7A. Bear Creek annual hydrograph using existing data for water year 1959.
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Figure 7B. Sweathouse Creek simulated hydrograph for water year 1959.
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Peak Flow for Water Year 1959
Sweathouse Creek 
(simulated)
Kootenai Creek
Blodgett Creek
Bear Creek
20 30
cubic feet per square mile
Figure 8. Comparisons of normalized peak flows for simulated data in Sweathouse 
Creek and gaged data in nearby watersheds. The normalized peak flows were 
determined by averaging the top five daily peak flows for water year 1959.
It is hypothesized that one or both of the two following explanations accounts for 
magnitude differences in normalized peak flows:
1) Higher mean basin elevation for Kootenai, Blodgett, and Bear Creeks accounting for 
greater snow accumulation and thus greater runoff events.
2) Natural variability o f watersheds and climate inputs.
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Response to Vegetation Change
To demonstrate hydrologic response to vegetation change, several hydrographs were 
generated. Figures 9 A, 9B, and 9C show hydrologic response in HRU #2 for a normal, 
high and low water year. Runoff is responding to vegetation change simulated over a 
decade by SIMPPLLE. .HRU #2 has 1528 acres. During the decade simulated, 1503 
acres were affected by succession, 312 acres were affected by mixed-severity fire, 47 
acres were affected by stand-replacing fire, and 42 acres were affected by western spruce 
bud worm. As a result, cover density decreased from 0.464 to 0.365, rain interception 
from 0.023 to 0.0183, snow interception from 0.0696 to 0.055, and radiation transmission 
from 0.28 to 0.37.
HRU #2 Norma! Water Year Runoff 
(used 1959 precipitaiton data)
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Figure 9A. Simulated hydrologic response during a normal water year.
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HRU #2 High Water Year Runoff 
(used 1980 precipitation data)
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Figure 9B. Simulated hydrologic response during a high water year.
HRU #2 Low Water Year Runoff 
(used 1987 precipitation data)
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Figure 9B. Simulated hydrologic response during a low water year.
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Hydrologic response observed appears to be a desynchronization of the hydrograph for 
normal year simulated runoff and slight increases to peak flows early in the spring for all 
three simulated years. No relatively large changes in hydrologic response are observed. 
This may be a function of the SIMPPLLE data generated which did not have a large fire 
or bug kill event during the simulated decade. Consequently, the hydrologic response 
simulated appears rational.
Hydrographs were generated to assess overall watershed response to the SIMPPLLE 
simulation. The following SIMPPLLE data was generated by one stochastic run. For the 
18,016 acre Sweathouse Creek watershed, 15,127 acres were affected by succession,
1017 acres were affected by stand-replacing fire, 1406 acres by mixed-severity fire, and 
749 acres by light severity fire. Other processes contributing to vegetation change 
include 569 acres affected by root disease, 479 acres affected by western spruce bud 
worm, and 269 acres affected by mountain pine beetle. These perturbations were 
accounted for spatially by appropriating them per HRU. Slight increases to peak flows 
were observed in hydrographs generated for Sweathouse Creek (Figures 10A, 10B, and 
10C). Lack of dramatic response is probably due to relatively small events occurring 
during the simulated decade or a function of succession increasing cover density as other 
processes reduce it.
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Sweathouse Creek Normal Water Year (1959) 
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Figure 10A. Sweathouse Creek simulated runoff from a normal water year (1959).
Sweathouse Creek High Water year Runoff (1980) 
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Figure 10B. Sweathouse Creek simulated runoff from a high water year (1980).
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Sweathouse Creek Low Water Year Runoff (1987) 
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Figure 10C. Sweathouse Creek simulated runoff from a low water year (1987).
To demonstrate hydrologic response to the addition of roads and in effect, impervious 
area, a road density of 10 miles per square miles was applied to the normal water year 
data (1959). Model response can be seen in Figure 11.
The addition of roads to Sweathouse Creek increased simulated peak flows for most peak 
events during a normal water year (1959). A peak event on June 28 increased from 16.7 
to 18.3 cfsm (9.6% increase).
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Figure 11. Sweathouse Creek normalized runoff during a normal water year with 
the addition of 10 miles of road per square mile. Road response is dashed line.
Water Balance
Table 9 compares simulated water balance data from three years with Senger’s value.
Table 9. Sweathouse Creek simulated water balance for three years, 1959 (normal), 
1980 (wet), and 1987 (dry). Units in inches.
Simulated Expected
Water Year PreciDitation ET + Storage Surface Runoff Yield (% ) Yield (% )
1959 54.6 29.4 25.2 46 40
1980 67.3 30.2 37.1 55 40
1987 42.6 25.3 17.3 41 40
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The model roughly adheres to Senger’s criteria and indicates a plausible routing of water 
through the hydrologic cycle. Senger’s criteria are based on regional data and are likely 
rough approximations.
Calibration
Calibration was conducted using Markstrom’s 1998 criteria outlined in the Methods 
section of this report (see page 30). To adjust for underestimation of evapotransipiration, 
the hamon_coef was increased per Case 1. Initial simulations using 1959 precipitation 
data revealed desynchronization in timing of peak events when compared to 
hydrologically similar adjacent watersheds. Synchronization was accomplished by 
increasing the tmaxf_allsnow and tmaxf_allrain parameters. The use o f hamon_coef, 
tmaxfallsnow, and tmxf_allrain parameters for magnitude and timing adjustments was 
due to their sensitivity (per assessment on page 17).
PRMS in MMS simulated how the model performs over a range of climatological and 
management inputs. By comparing expected response versus simulated response (Table 
10), a qualitative assessment on model performance can be made.
The evidence suggests that PRMS in MMS is generating expected responses for 
Sweathouse Creek based on the criteria outlined in Table 10. These data along with the 
assumption that PRMS in MMS is a valid model, lead to the conclusion that the outputs 
are plausible.
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Table 10. Expected versus Simulated Responses.
Simulation Expected Response Simulated Response
Annual Streamflows Changes in runoff relative to changes 
in precipitation (i.e. wet years will have 
greater runoff than dry years).
Hydrographs showed strong 
positive linear correlation 
between amount of precipi­
tation and runoff (R =0.996).
Magnitude and Timing 
of Peak Flows
When comparing hydrologically similar 
watersheds, as defined by Brooks et al. 
(1991), timing and magnitude of runoff 
events could be expected to have simi­
larities.
Sweathouse Creek and hydro­
logically similar Bear Creek had 
similar hydrograph shapes and 
tracked many of the same storms. 
Peak flow magnitudes for 
Sweathouse Cr were lower than 
three nearby watersheds.
Response to Vegetation 
Change
Decreases in vegetation cover 
could be expected to increase 
runoff magnitude.
Hydrographs showed increases 
in peak flows due to decreased 
vegetation cover and from 
road additions, otherwise 
little response to relatively low 
amounts of vegetation change.
Water Balance Tributaries on the west side of the Bitter­
root River tend to yield, on average, 40% 
of their total annual precipitation 
(Senger 1975).
Simulations from a dry, normal, 
and wet year yielded between 41 
and 55% of their total annual pre­
cipitation.
VI. CONCLUSIONS AND RECOMMENDATIONS
A hydrologic model was selected, initialized, and qualitatively assessed over a range of
inputs. Based on that effort, the following conclusions can be made:
• PRMS in MMS, yields plausible hydrologic outputs in the prototype watershed of 
Sweathouse Creek.
• PRMS in MMS can produce logically consistent hydrologic response to vegetation 
change using data generated by SIMPPLLE.
• Quantifying changes to cover density, interception storage capacity and radiation 
transmission, in response to vegetation change, is critical to assessing hydrologic 
changes in PRMS in MMS.
• Based on expected responses to variable precipitation inputs and vegetation 
reductions, and comparison with hydrologically similar watersheds and regional 
water balance data, PRMS in MMS appears to be an appropriate fine-scaled 
alternative to model hydrologic response within the framework of SIMPPLLE.
To further the progress of this investigation, the following recommendations are made:
• Conduct additional stochastic SIMPPLLE simulations to demonstrate a wider range 
o f outputs.
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•  Use PRMS in MMS on a watershed with historical continuous streamflow data. This 
will allow the use of parameter sensitivity and optimization routines in the model and 
further support validity of the output.
• Further investigation into quantifying the degree of impervious conditions associated 
with natural and anthropogenic activities is suggested. Hydrologic response is very 
sensitive to the impervious area parameter in PRMS in MMS. In particular, 
hydrophobic conditions that may occur following fire should be investigated.
• Using SIMPPLLE to model vegetation change on a shorter time-step (i.e.annual 
basis) and generating runoff using these data would be more indicative o f hydrologic 
response to management activities and more importantly, would more accurately 
capture those events the cause channel forming flows.
• Investigate storm mode hydrologic response in PRMS in MMS. This will require 
climate data on a shorter time-step than daily.
Beyond the scope of this project is the continuation of the hydrologic component 
development for SIMPPLLE. Future work includes building linkages between 
SIMPPLLE and PRMS in MMS, determination and assessment of transferability of 
models to different watersheds, and eventually, evaluating potential for assessment of 
complex channel response.
It is clear that assessment of hydrologic response outcomes is critical to defining the 
hydrologic landscape. As this project progresses and SIMPPLLE and PRMS in MMS are 
linked to generate hydrologic response to management activities, it will become
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necessary to look at how this data will assist in landscape assessment of channel change. 
The conditions that control the evolution of channel disturbance through time and space 
are complex and dependent on many factors (Jacobson 1995). Factors such as size and 
type of disturbance, sediment and hydrologic budgets, magnitude and frequency of 
hydrometeorological events, geomorphic thresholds, and biologic processes all play a 
role in the complex responses of stream channels to disturbance. Many of these 
processes are responsible for the generation of water yield. Having a handle on water 
yield will surely provide important data to assess channel response.
Prediction of exact channel response is beyond the scope of the overall project. 
Eventually, it is anticipated that qualitative assessments can be made concerning potential 
channel response states. It will be the goal of future users to establish qualitative 
relationships between hydrologic response and potential channel responses. It will be 
important to assess peak runoff events following disturbance because they have the 
greatest likelihood of having morphological impacts on stream channels. This concept is 
well supported in the literature (Wolman and Miller 1960, Olsen et al.1997).
To make predictions of how a channel will react to upland vegetation change will provide 
much information to land managers. Even at a landscape level, hydrologists, fisheries 
biologists, landowners, and water users will be able to use this model as a tool to assist in 
the management of their resources.
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P r o g r a m  MMS
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--------------------------------  DIMENSIONS
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Name : n d e p l v a l  
V a l u e  : 2 2
Name : n e v a p  
V a l u e  : 0
Name : ngw  
V a l u e  : 2 •
Name : n h r u  
V a l u e  : 15
Name : n m o n t h s  
V a l u e  : 12
N a m e . : n n o d e
V a l u e  : 1
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V a l u e  : 7
Name : n r a i n  
V a l u e  : 1
Name : n s n o w  
V a l u e  : 0
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Name : n s o l  
V a l u e  : 0
Name : n s s r  
V a l u e  : 2
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V a l u e  : 1
 ---------------------------------PARAMETERS
M o d u l e
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D e s c r
N d i m e n
D i m e n s i o n s
S i z e
T y p e
V a l u e  ( s )  :
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n m o n t h s  -  12  
12
f l o a t
1
1
M o d u l e  
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M o d u l e
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N d i m e n
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" D e s c r
N d i m e n
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: A l b e d o  r e s e t  
1
-  s n o w ,  a c c u m u l a t i o n  s t a g e "
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M o d u l e  :
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D e s c r  :
N d i m e n  :
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S i z e  :
T y p e  :
B o u n d e d  b y  
V a l u e ( s ) :
1
t e m p  
b a s i n  
I n d e x  
1 '
o n e  -  1 
1
l o n g
d i m e n s i o n
t s t a  
o f  m a i n t e m p e r a t u r e  s t a t i o n
Q A 0 1
M o d u l e  : s r u n o f f
Name : c a r e a _ m a x
" D e s c r  : Maximum c o n t r i b u t i n g  a r e a ,  d e c i m a l  p e r c e n t "
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D e s c r  : A v e r a g e  maximum s n o w p a c k  d e n s i t y
N d i m e n  : 1
D i m e n s i o n s :  o n e  -  1 '•
S i z e  : 1
T y p e  : f l o a t
V a l u e  ( s )  :
0 . 6
M o d u l e  : s n o w
Name : e m i s _ n o p p t
D e s c r  : E m i s s i v i t y  o f  a i r  o n  d a y s  w i t h o u t  p r e c i p i t a t i o n
N d i m e n  : 1
D i m e n s i o n s :  o n e  -  1
S i z e  : 1
T y p e  : f l o a t
V a l u e ( s ) :
-10
0 . 3 1
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0.757
0 0 
o'
M o d u l e  : s n o w
Name : f r e e h 2 o _ c a p
D e s c r  : F r e e - w a t e r  h o l d i n g  c a p a c i t y  o f  s n o w p a c k
N d i m e n  : 1
D i m e n s i o n s :  o n e  -  1
S i z e  : 1
T y p e  : f l o a t
V a l u e ( s ) :
0 .  05
M o d u l e  : g w f l o w
Name : g w f l o w _ c o e f
D e s c r  : G r o u n d w a t e r  r o u t i n g  c o e f f i c i e n t
N d i m e n  : 1
D i m e n s i o n s :  ngw -  2
S i z e  - : 2
T y p e  ' : f l o a t
V a l u e ( s ) :
0 . 1 8  0 . 1 3
M o d u l e  : g w f l o w
Name : g w s i n k _ c o e f
D e s c r  : G r o u n d w a t e r  s i n k  c o e f f i c e i n t
N d i m e n  : 1
D i m e n s i o n s :  ngw -  2
S i z e  : 2
T y p e  : f l o a t
V a l u e ( s ) :
0 0
M o d u l e  : g w f l o w
Name : g w s t o r _ i n i t
D e s c r  : I n i t i a l  s t o r a g e  i n  e a c h  gw r e s e r v o i r
N d i m e n  : 1
D i m e n s i o n s :  ngw -  2 
S i z e  : 2
' T y p e  : f l o a t
M o d u l e  : p o t e t
Name : e p a n _ c o e f
D e s c r  : E v a p o r a t i o n  p a n  c o e f f i c i e n t
N d i m e n  : 1
D i m e n s i o n s :  n m o n t h s  -  12
S i z e  : 12
T y p e  : f l o a t
V a l u e ( s ) :
0 0 0 0
0
0 0 0 0
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V a l u e  ( s ) :
1 . 0 6  1 . 6 5
M o d u l e  : p o t e t
Name : h a m o n _ c o e f
D e s c r  : M o n t h l y  a i r  t e m p  c o e f f i c i e n t  -  Hamon
N d i m e n  : 1
D i m e n s i o n s :  n m o n t h s  -  12
S i z e  : 12
T y p e  : f l o a t
V a l u e ( s ) :
0 . 0 2  0 . 0 2  0 . 0 2  . 0 . 0 2  0 . 0 2  0 . 0 2
0 . 0 2
0 . 0 2  0 . 0 2  0 . 0 2  0 . 0 2  0 . 0 2
M o d u l e  : b a s i n
Name : h r u _ a r e a
D e s c r  : HRU a r e a
N d i m e n  : 1
D i m e n s i o n s :  n h r u  -  15  
S i z e  : 15
T y p e  : f l o a t
V a l u e ( s ) :
1 0 5 0  1 5 2 8  1 1 1 9  1 2 9 0  1 2 1 6  8 4 4
9 7 1
2 1 6 6  7 7 3  8 2 9  1 1 5 9  9 0 8  2 0 0 4
9 4 1  1 2 1 1
M o d u l e  : s n o w
Name : h r u _ d e p l c r v
D e s c r  : I n d e x  n um be r  f o r  s n o w p a c k  a r e a l  d e p l e t i o n  c u r v e
N d i m e n  : 1
D i m e n s i o n s :  n h r u  -  15
S i z e  .: 15
T y p e  : ' l o n g
B o u n d e d  b y  d i m e n s i o n  1 DE"'
V a l u e ( s ) :
2 1 2 " 1 - 1  1
1
1 1 1 1 1 1  
1 1
M o d u l e  : b a s i n
Name : h r u _ e l e v
D e s c r  : Mean  e l e v a t i o n  f o r  e a c h  HRU
N d i m e n  : 1
D i m e n s i o n s :  n h r u  -  15
S i z e  : 1 5
T y p e  : f l o a t
V a l u e ( s ) :
7 2 0 8  6 7 4 7  7 2 1 5  6 8 3 2  3 4 6 2  6 2 0 3
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5 0 6 3
6 4 7 4  3 7 2 0  3 8 1 0  4 0 0 0  5 3 6 8  4 7 2 7
5 6 3 2  5 3 0 2
M o d u l e  : g w f l o w
Name : h r u _ g w r e s
D e s c r  : I n d e x  o f  g r o u n d w a t e r  r e s e r v o i r  a s s i g n e d  t o  HRU
N d i m e n  : 1
D i m e n s i o n s :  n h r u  -  15
S i z e  : 15
T y p e  : l o n g
B o u n d e d  b y  d i m e n s i o n  ' Qffi8'
V a l u e  ( s ) :
1 1 1 1 2  1
1
1 2  2 1 1 1  
1 1
M o d u l e  : b a s i n
Name : h r u _ p e r c e n t _ i m p e r v
D e s c r  : HRU i m p e r v i o u s  a r e a  i n  d e c i m a l  p e r c e n t
N d i m e n  : 1
D i m e n s i o n s :  n h r u  -  15
S i z e  : 15
T y p e  : f l o a t
V a l u e  ( s ) :
0 . 3  0 . 1 3  0 . 5  0 . 2 3  0 0 . 1 2
0
0 . 0 9  0 0 0 . 0 3  0 0 0 . 0 2
0 . 0 6
M o d u l e  : p r e c i p
Name : h r u _ p s t a
D e s c r  : I n d e x  o f  p r e c i p i t a t i o n  s t a t i o n  , f o r  HRU
N d i m e n  : 1
D i m e n s i o n s :  n h r u  -  15  
S i z e  : 15
T y p e  : l o n g  ' ‘
B o u n d e d  b y  d i m e n s i o n  ' DAo'
V a l u e  ( s ) :
1 1 1 1 1 1
1
1 1 1 1 1 1  
1 1
M o d u l e  : s o l r a d
Name : h r u _ r a d p l
D e s c r  : I n d e x  o f  r a d i a t i o n  p l a n e  f o r  HRU
N d i m e n  : 1
D i m e n s i o n s :  n h r u  -  15  
S i z e  : 15
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T y p e  : l o n g
B o u n d e d  b y  d i m e n s i o n  1 
V a l u e  ( s )  :
6 6 7 7 2 5
4
3
2 3 3 3
M o d u l e  : b a s i n
Name : h r u _ s l o p e
D e s c r  : HRU s l o p e  i n  d e c i m a l  v e r t i c a l  f e e t / h o r i z o n t a l  f e e t
N d i m e n  : 1
D i m e n s i o n s :  n h r u  -  15
S i z e  : 15
T y p e  : f l o a t
V a l u e ( s ) :
0 . 5 4 5  0 . 4 6 9  0 . 5 6 8  0 . 5 2  0 . 0 4 2  0 . 3 6 5
0 . 4 3 4
0 . 3 7 5  0 . 1 1 3  0 . 0 9  0 . 1 7 1  0 . 2 8 4  0 . 2 3 3
0 . 2 8 5  0 . 4 1 3
M o d u l e  : s s f l o w
Name : h r u _ s s r e s
D e s c r  : I n d e x  o f  s u b s u r f a c e  r e s e r v o i r  a s s i g n e d  t o  HRU
N d i m e n  : 1
D i m e n s i o n s :  n h r u  -  15
S i z e  : 15
T y p e  : l o n g
B o u n d e d  b y  d i m e n s i o n  ' QST1
V a l u e ( s ) :
1 1 1 1 2  1
1
1 2  2 1 1 1  
1 1
M o d u l e  : t e m p
Name : h r u _ t s t a
D e s c r  : I n d e x  o f  t e m p e r a t u r e  s t a t i o n  f o r  HRU
N d i m e n  : 1
D i m e n s i o n s :  n h r u  -  15
S i z e  : 15
T y p e  : l o n g
B o u n d e d  b y  d i m e n s i o n .  ' D A 0 1
V a l u e ( s ) :
1 1 1 1 1 1
1
1
M o d u l e  : s r u n o f f
Name : i m p e r v  s t o r  max
1 1 1 1
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D e s c r
N d i m e n
D i m e n s i o n s
S i z e
T y p e
V a l u e  ( s )  :
0 
0
Maximum i m p e r v i o u s  a r e a  r e t e n t i o n  s t o r a g e  f o r  HRU 
1
n h r u  -  15  
15
f l o a t
0
0
0
0
0
0
0
0
0
0
0
O'
0
M o d u l e  
Name  
D e s c r  
N d i m e n  
D i m e n s i o n s : 
S i z e  :
T y p e  :
V a l u e  ( s )  : 
1 6 5
s n o w
m e l t _ f o r c e
J u l i a n  d a t e  t o  f o r c e  s n o w p a c k  t o  s p r i n g  s n o w m e l t  s t a g e  
1
o n e  -  1 
1
l o n g
M o d u l e
Name
D e s c r
N d i m e n
D i m e n s i o n s :
S i z e
T y p e
V a l u e  ( s )  :
90
s n o w
m e l t _ l o o k
J u l i a n  d a t e  t o  s t a r t  l o o k i n g  f o r  s p r i n g  s n o w m e l t  
1
o n e  -  1 
1
l o n g
M o d u l e  -:
Name :
D e s c r  :
N d i m e n  :
D i m e n s i o n s : 
S i z e  :
T y p e  :
V a l u e  ( s )  :
0
h r u _ s u m
m o y r s u m
s w i t c h  f o r  h r u  m o n t h l y  a n d  y e a r l y  su m m a ry  
1
o n e  -  1 
1
l o n g  '
M o d u l e
Name
D e s c r
N d i m e n
D i m e n s i o n s
S i z e
T y p e
V a l u e . ( s )  :
0
h r u _ s u m
pmo
p r i n t  m o n t h  f o r  h r u  summary  
1
o n e  -  1 
1
l o n g
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M o d u l e  
Name  
D e s c r  
a c e
N d i m e n  
D i m e n s i o n s  
S i z e  
T y p e
V a l u e ( s ) :  
0 . 5
s n o w
p o t e t _ s u b l i m
P r o p o r t i o n  o f  p o t e n t i a l  e t  t h a t  i s s u b l i m a t e d  f r o m  s n o w s u r f
1
o n e  
1
f l o a t
-  1
M o d u l e
Name
D e s c r  :
N d i m e n  
D i m e n s i o n s : 
S i z e  :
T y p e  :
V a l u e ( s ) :
9
sumb
p r i n t _ f r e q
F r e q u e n c y  f o r  o u t p u t  d a t a  f i l e  
1
o n e  -  1 
1
l o n g
M o d u l e
Name
D e s c r
N d i m e n
D i m e n s i o n s :
S i z e
T y p e
V a l u e  ( s ) :
0
sumb
p r i n t _ t y p e
T y p e  o f  o u t p u t  d a t a  f i l e  
1
o n e  -  1 
1
l o n g
M o d u l e  
Name 
D e s c r  
N d i m e n  
D i m e n s i o n s  
S i z e  
T y p e  
V a l u e  ( s ) :
0 .  47
0 . 3 4
0 . 3
0 . 3 4
s n o w
r a d _ t r n c f
S o l a r  r a d i a t i o n  t r a n s m i s s i o n  c o e f f i c i e n t  
1
n h r u  -  15  
15
f l o a t  ”  •
0 . 3 1
0 . 5 9
0 . 4 4
0 . 4 8
0 . 3 2
0 . 4 6
0 .  57  
0 . 3 4
0 . 3 2
0 . 4
0 . 3 8
M o d u l e
Name
D e s c r
n
N d i m e n
D i m e n s i o n s
S i z e
s o l r a d
r a d a d j _ i n t c p
I n t e r c e p t  i n  t e m p e r a t u r e  r a n g e  a d j u s t m e n t  t o  s o l a r  r a d i a t i o
o n e  -  1 
1
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T y p e  : f l o a t
V a l u e  ( s ) :
1
M o d u l e  : s o l r a d
Name : r a d a d j _ s l o p e
D e s c r  : S l o p e  i n  t e m p e r a t u r e  r a n g e  a d j u s t m e n t  t o  s o l a r  r a d i a t i o n
N d i m e n  : 1
D i m e n s i o n s :  o n e  -  1
S i z e  : 1
T y p e  : f l o a t
V a l u e ( s ) :
0
M o d u l e  : s o l r a d
Name : r a d j _ s p p t
D e s c r  : A d j u s t m e n t  t o  s o l a r  r a d i a t i o n  o n  p r e c i p  d a y  -  summer
N d i m e n  : 1
D i m e n s i o n s :  o n e  -  1
S i z e  : 1
T y p e  : f l o a t
V a l u e  ( s )  :
0 . 4 4
M o d u l e
Name
D e s c r
N d i m e n
D i m e n s i o n s
S i z e
T y p e
V a l u e  ( s )  : 
0 . 5
s o l r a d
r a d j _ w p p t
A d j u s t m e n t  t o  s o l a r  r a d i a t i o n  o n  p r e c i p  d a y  -  w i n t e r  
1
o n e  -  1 
1
f l o a t
M o d u l e
Name
D e s c r
N d i m e n
D i m e n s i o n s :
S i z e
T y p e
V a l u e  ( s )  : 
0. 8
s o l r a d
r a d m a x
Maximum p e r c e n t  o f  p o t e n t i a l  s o l a r  r a d i a t i o n  ( d e c i m a l )  
1 "  '• 
o n e  -  1 
1
f l o a t
M o d u l e
Name
D e s c r
N d i m e n
D i m e n s i o n s
S i z e
T y p e
s o l t a b
r a d p l _ a s p e c t
A s p e c t  o f  r a d i a t i o n  p l a n e  
1
n r a d p l  -  7 
7
f l o a t
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V a l u e  ( s ]  
1 0 4
115 1 1 9 78 166
M o d u l e
Name
D e s c r
N d i m e n
D i m e n s i o n s
S i z e
T y p e
V a l u e  ( s )  :
s o l t a b
r a d p l _ _ l a t
L a t u t u d e  o f  r a d i a t i o n  p l a n e  
1
n r a d p i  -  7
7
f l o a t
46 46 46 46
46
M o d u l e  
Name  
" D e s c r  
N d i m e n  
D i m e n s i o n s :  n r a d p l  -  7
4 6
: s o l t a b  
: r a d p l _ s l o p e  
: S l o p e  o f  r a d i a t i o n  p l a n e ,  f e e t / f e e t "  
: 1
S x z e  
T y p e  
V a l u e ( s )
0 . 5 4
7
f l o a t
0 . 0 8 0 . 2 4 3 0 . 4 0 . 3 9
M o d u l e  : p r e c i p
Name : r a i n _ a d j
" D e s c r  : R a i n  a d j u s t m e n t  f a c t o r ,  b y  m o n t h  f o r  e a c h  HRU"
N d i m e n  : 2
" D i m e n s i o n s :  n h r u  -  1 5 ,  n m o n t h s  -  12"
S i z e  
T y p e  
V a l u e ( s !  
1:
2
8
2 . 5
1 8 0
f l o a t
5 . 4 1
1 . 4 2
4 . 1 7
4 . 5 8
1 . 4 2
5 . 8 3
1 . 4 2
4 . 5 8  
3 . 0 8
1 . 1 7
3 . 0 8
2 . 5
M o d u l e  : s n o w
Name s e t t l e  c o n s t
D e s c r  : S n o w p a c k  s e t t l e m e n t
N d i m e n 1
D i m e n s i o n s : o n e  -  1
S i z e  : 1
T y p e f l o a t
V a l u e  ( s ) :
0 . 1
M o d u l e  : s r u n o f f
Name : s m i d x  c o e f
182
46
0 . 5 1
2 . 9
3 . 0
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D e s c r  : C o e f f i c i e n t  i n  c o n t r i b u t i n g  a r e a  c o m p u t a t i o n s
N d i m e n  : 1
D i m e n s i o n s :  n h r u  -  15  
S i z e  : . 1 5
T y p e  : f l o a t
V a l u e  ( s ) :
0 . 0 1  0 . 0 1  0 . 0 1  0 . 0 1
0 . 0 1
0 . 0 1  0 . 0 1  0 . 0 1  0 . 0 1
0 . 0 1  0 . 0 1
0 . 0 1  0 . 0 1
0 . 0 1  0 . 0 1
M o d u l e  
Name  
D e s c r  
N d i m e n  
D i m e n s i o n s  
S i z e  
T y p e  
V a l u e ( s ) :
0 . 3
0 . 3
0 . 3
0 . 3
s r u n o f f  
s m i d x _ e x p
E x p o n e n t  i n  c o n t r i b u t i n g  a r e a  c o m p u t a t i o n s  
1
n h r u  -  15  
.15
f l o a t
0 . 3
0 . 3
0 . 3
0 . 3
0 . 3
0 . 3
0 . 3
0 . 3
0 . 3
0 . 3
0 . 3
M o d u l e  : s n o w
Name : s n a r e a _ c u r v e
D e s c r  : S now  a r e a  d e p l e t i o n  c u r v e  v a l u e s
N d i m e n  : 1
D i m e n s i o n s :  n d e p l v a l  -  22
S i z e  : 22
T y p e  : f l o a t
V a l u e ( s ) :
0 . 0 5  0 . 2 4  0 . 4  0 . 5 3
0 . 8 2  0 . 8 8  0 . 9 3  0 . 9 9
1 - 0 . 1 4  - 0 . 0 6  0 . 0 5
0 . 3 3  0 . 4 6  0 . 5 3  0 . 6 6
0 . 7 5  0 . 8 5
0 .  65  
0 . 1 4
0 . 7 5
0 . 2 5
M o d u l e
Name
D e s c r
N d i m e n
D i m e n s i o n s
S i z e
T y p e
V a l u e ( s ) :
5 0
5 0
50
50
s n o w
s n a r e a _ t h r e s h
Maximum t h r e s h h o l d  w a t e r  e q u i v a l e n t  f o r  s n o w  d e p l e t i o n  
1 . 
n h r u  -  15  
1 5
f l o a t
50
50
50
5 0
50
50
50
50
50
5 0
50
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M o d u l e  : p r e c i p
Name : s n o w _ a d j
" D e s c r  : Snow a d j u s t m e n t  f a c t o r ,  b y  m o n t h  f o r  e a c h  h r u "
N d i m e n  : 2
" D i m e n s i o n s :  n h r u  -  1 5 ,  n m o n t h s  -  12"
S i z e  : 1 8 0
T y p e  : f l o a t
V a l u e  ( s )  :
1 :  7 6 7 8 1 . 1 7  2 . 9
2 2 . 5  4 . 1 7  1 . 4 2
1 . 4 2  1 . 4 2  3 . 0 8  3 . 0 8  3 . 0 8  2 .
5
M o d u l e  : i n t c p
Name : s n o w _ i n t c p
D e s c r  : Snow i n t e r c e p t i o n  s t o r a g e  c a p a c i t y
N d i m e n  : 1
D i m e n s i o n s :  n h r u  -  15
S i z e  : 15
T y p e  : f l o a t
V a l u e  ( s )  :
0 . 1 0 5  0 . 1 3 0 5  0 . 0 7 5  0 . 1 1 5 5
0 . 1 4 8 5  0 . 1 3 5
0 . 0 8 5  0 . 0 8 5  0 . 1 0 6 5  0 . 1 2 6
0 . 1 4
0 . 0 6 2
0 . 1 0 6
0 . 1 3 2
0 . 1 3 3
M o d u l e  
Name 
D e s c r  
N d i m e n  
D i m e n s i o n s :  n h r u
s n o w
s n o w i n f i l _ m a x
Maximum s n o w  i n f i l t r a t i o n  p e r  d a y  i n  i n c h e s  
1
15
S i z e  
T y p e  
V a l u e  ( s  j
2
2
15
f l o a t
2
2
2
2
2
' 2
2
2
2
2
M o d u l e  
Name  
D e s c r  
N d i m e n  
D i m e n s i o n s  
S i z e  
T y p e
V a l u e  ( s )  :
0 . 1 2  
0 . 1 2  0 . 1 2  
0 . 1 2  0 . 1 2
s m b a l
s o i l 2 g w _ m a x
Maximum v a l u e  f o r  s o i l  w a t e r  e x c e s s  t o  g r o u n d w a t e r  
1
n h r u  -  15  
15
f l o a t
0 . 1 2 0 . 1 2
0 . 12
0 . 1 2
0 . 1 2
0 . 1 2
0 . 1 2
0 . 1 2
0 . 1 2
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0 . 1 2
M o d u l e  :
Name :
D e s c r  :
N d i m e n  :
D i m e n s i o n s : 
S i z e  :
T y p e  :
V a l u e  ( s ) :
s m b a l
s o i l _ m o i s t _ i n i t
I n i t i a l  v a l u e s  o f  w a t e r  f o r  s o i l  z o n e  
1
n h r u  -  15  
1 5
f l o a t
4
3
5
3
M o d u l e
Name
D e s c r
N d i m e n
D i m e n s i o n s :
S i z e  :
T y p e
V a l u e  ( s )  :
0. '
2 . 8
. C
2 . 5
s m b a l
s o i l _ m o i s t _ m a x
Maximum v a l u e  o f  w a t e r  f o r  s o i l  z o n e  
1
n h r u  -  15  
15
f l o a t
3 . 5
2 . 2 0 . 6 0 . 8 5
3 . 3
3 . 3
3 . 4
M o d u l e
Name
D e s c r ’
N d i m e n
D i m e n s i o n s
S i z e
T y p e
V a l u e  ( s ) :
s m b a l
s o i l _ r e c h r _ _ i n i t
I n i t i a l  v a l u e  o f  w a t e r  f o r  s o i l  r e c h a r g e  z o n e  
1
n h r u  -  15  
15
f l o a t
0 . 5
0 . 5
M o d u l e  
Name 
De sc -r  
N d i m e n  
D i m e n s i o n s  
S i z e  
T y p e  
V a l u e  ( s ) :
0 . 5
2
s m b a l
s o i l ^ _ r e c h r _ m a x
Maximum v a l u e  f o r  s o i l  r e c h a r g e  z o n e  
1
n h r u  -  15  
1 5
f l o a t
0 . 4 0 . 2 0 . 2
1.5
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APDX_A_params.txt
M o d u l e
Name
D e s c r
N d i m e n
s m b a l  
s o i l _ t y p e  
HRU s o i l  t y p e  
1
D i m e n s i o n s :  n h r u  -  15
S i z e  
T y p e  
V a l u e  ( s )
2
2
15
l o n g
2
2
2
2
2
2
2
2
2
2
15
M o d u l e  
Name  
D e s c r  
N d i m e n  
D i m e n s i o n s  
S i z e  
T y p e  
V a l u e  ( s ) :
0 . 0 3 5  0 . 0 4 3 5
0 . 0 5  0 . 0 4 5 5
0 . 0 5  0 . 0 5
0 . 0 4 7
i n t c p
s r a i n _ i n t c p
Summer r a i n  i n t e r c e p t i o n  s t o r a g e  c a p a c i t y  
1
n h r u  - 
15
f l o a t
0 . 0 2 5
0 . 0 4 8 5
0 . 0 3 8 5
0 . 0 5
0 . 0 5
0 . 0 5
0 . 0 4 4
0 . 0 4 9
M o d u l e  : s s f l o w
Name : s s r 2 g w _ e x p
D e s c r  : C o e f f i c i e n t  t o  r o u t e  w a t e r  f r o m  s u b s u r f a c e  t o  g r o u n d w a t e r
N d i m e n  : 1
D i m e n s i o n s :  n s s r  -  2
S i z e  : 2
T y p e  : f l o a t
V a l u e ( s ) :
1 1  ' ■
M o d u l e
Name
D e s c r
N d i m e n
D i m e n s i o n s
S i z e
T y p e
V a l u e  ( s )  :
0 . 1
s s f l o w
s s r 2 g w _ r a t e
C o e f f i c i e n t  t o  r o u t e  w a t e r  f r o m  s u b s u r f a c e  t o  g r o u n d w a t e r  
1
n s s r  -  2 
2
f l o a t
0 . 1
M o d u l e
Name
: g w f l o w  
: s s r _ g w r e s
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APDX_A_params. rxc
D e s c r  
N d i m e n  
D i m e n s i o n s :  n s s r  -  2 
S i z e  : 2
T y p e  : l o n g
B o u n d e d  b y  d i m e n s i o n  
V a l u e ( s ) :
1
I n d e x  o f  gw r e s e r v o i r  t o  r e c e i v e  f l o w  f r o m  
1
s s  r e s e r v o i r
□ £ 8 '
M o d u l e
Name
D e s c r
N d i m e n
D i m e n s i o n s
S i z e
T y p e
V a l u e ( s ) :
0 . 1 2
s s f l o w
s s r c o e f _ l i n
L i n e a r  s u b s u r f a c e  r o u t i n g  c o e f f i c i e n t  
1
n s s r  -  2 
2
f l o a t
0 .  09
M o d u l e
Name
D e s c r
N d i m e n
D i m e n s i o n s
S i z e
T y p e
V a l u e ( s ) :
0 . 0 6
s s f l o w
s s r c o e f _ s q
N o n - l i n e a r  s u b s u r f a c e  r o u t i n g  c o e f f i c i e n t  
1
n s s r  -  2 
2
f l o a t
0 . 0 4 3
M o d u l e
Name
D e s c r
N d i m e n
D i m e n s i o n s :
S i z e  :
T y p e
V a l u e  ( s ) :
s s f l o w
s s r m a x _ c o e f
C o e f f i c i e n t  t o  r o u t e  w a t e r  f r o m  s u b s u r f a c e  t o  g r o u n d w a t e r  
1
n s s r  -  2 
2
f l o a t
M o d u l e
Name
D e s c r
N d i m e n
D i m e n s i o n s
S i z e
T y p e
V a l u e  ( s )  :
0
s s f l o w
s s s t o r _ i n i t
I n i t i a l  s t o r a g e  i n  e a c h  s u b s u r f a c e  r e s e r v o i r  
1
n s s r  -  2 
2
f l o a t
0
M o d u l e
Name
b a s i n  
t e m p  u n i t s
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APDX_A_params.txt
D e s c r
N d i m e n  :
D i m e n s i o n s : 
S i z e  :
T y p e  :
V a l u e ( s ) :
0
U n i t s  f o r  o b s e r v e d  t e m p e r a t u r e  
1
o n e  -  1 
1
l o n g
M o d u l e
Name
D e s c r
N d i m e n
D i m e n s i o n s :
S i z e
T y p e
V a l u e ( s ) :
0 
0
t e m p
t m a x _ a d j
HRU maximum t e m p e r a t u r e  a d j u s t m e n t  
1
n h r u  -  15  
15
f l o a t
0 0
0
0
0
M o d u l e  :
Name :
D e s c r  :
N d i m e n  
D i m e n s i o n s : 
S i z e  :
T y p e  :
V a l u e  ( s ) :
50
5 0
5 0
p r e c i p
t m a x ^ a l l r a i n
P r e c i p  a l l  r a i n  i f  h r u  max t e m p e r a t u r e  a b o v e  t h i s  v a l u e  
1
n m o n t h s  -  12  .
12
f l o a t
5 0
50
50
5 0
50
50
50
50 5 0
M o d u l e  
Name  
D e s c r  
N d i m e n  
D i m e n s i o n s  
S i z e  
T y p e
V a l u e  ( s )  : 
42
p r e c i p
t m a x _ a l l s n o w
P r e c i p  a l l  s n o w  i f  h r u  max t e m p e r a t u r e  b e l o w  t h i s  v a l u e  
1
o n e  -  1 '•
1
f l o a t
M o d u l e  
Name  
D e s c r  
N d i m e n  
D i m e n s i o n s  
S i z e  
T y p e
V a l u e  ( s )  :
s o l r a d
t m a x _ i n d e x
M o n t h l y  i n d e x  t e m p e r a t u r e  
1
n m o n t h s  -  12  
12
f l o a t
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A P D X _A_params.txt
5 0  5 0  5 0  5 0  5 0  5 0
5 0  5 0
5 0  5 0  5 0  50
M o d u l e  : t e m p
Name : t m a x _ l a p s e
D e s c r  : M o n t h l y  maximum t e m p e r a t u r e  l a p s e  r a t e
N d i m e n  : 1
D i m e n s i o n s :  n m o n t h s  -  12
S i z e  : 12
T y p e  : f l o a t
V a l u e  ( s )  :
4 . 5  4 . 5  4 . 5  4 . 5  4 . 5  4 . 5
4 . 5  4 . 5
4 . 5  4 . 5  4 . 5  4 . 5
M o d u l e  : t e m p
Name : t m i n _ a d j
D e s c r  : HRU m in im u m  t e m p e r a t u r e  a d j u s t m e n t
N d i m e n  : 1
D i m e n s i o n s :  n h r u  -  15  
S i z e  : 15
T y p e  : f l o a t
V a l u e  ( s ;
0
0
0 0 0 0 0 0 
0
0 0 0 0 0 0
M o d u l e  : t e m p
Name : t m i n _ l a p s e
D e s c r  : M o n t h l y  m in im um  t e m p e r a t u r e  l a p s e  r a t e
N d i m e n  .: 1
D i m e n s i o n s :  n m o n t h s  -  12
S i z e  : 12
T y p e  : f l o a t
V a l u e ( s ) :
2 2 2 '2 ■ 2
2 2
2 2 2 2
M o d u l e  : p o t e t
Name : t r a n s p _ b e g
D e s c r  : M o n t h  t o  b e g i n  t e s t i n g  f o r  t r a n s p i r a t i o n
N d i m e n  : 1
D i m e n s i o n s :  n h r u  -  15
S i z e  : 15
T y p e  : l o n g
V a l u e ( s ) :
4 4 4 5 4
4 4
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A P D X _ A _ p a r a m s . t x t  
4 4 4 4 4 4
: 4
M o d u l e  : . p o t e t
Name : t r a n s p _ e n d
D e s c r  : End m o n t h  o f  t r a n s p i r a t i o n  p e r i o d
N d i m e n  : 1
D i m e n s i o n s :  n h r u  -  15
S i z e  : 1 5
T y p e  : l o n g
V a l u e  ( s )  :
11  11  11  10  11 10
11 11
11 11 11 11 . 11 11
11
M o d u l e  : p o t e t
Name : t r a n s p _ t m a x
D e s c r  : Tmax i n d e x  t o  d e t e r m i n e  s t a r t  o f  t r a n s p i r a t i o n
N d i m e n  : 1
D i m e n s i o n s :  n h r u  -  15
S i z e  : 15
T y p e  : f l o a t
V a l u e ( s ) :
5 0 0 . 0 0 5  5 0 0  5 0 0  5 0 0  5 0 0  5 0 0
5 0 0  5 0 0
5 0 0  5 0 0  5 0 0  5 0 0  5 0 0  5 0 0
5 0 0
M o d u le '  : t e m p
Name : t s t a _ e l e v
D e s c r  : T e m p e r a t u r e  s t a t i o n  e l e v a t i o n
N d i m e n  : 1
D i m e n s i o n s :  n t e m p  -  1
S i z e  : 1
T y p e  . : f l o a t
V a l u e ( s ) :
3 5 3 0  ■ ‘
M o d u l e  : p r e c i p
Name : t s t o r m _ m o
D e s c r  : S e t  t o  1 i f  t h u n d e r s t o r m s  p r e v a l e n t  d u r i n g  m o n t h
Ndimen' .  : 1
D i m e n s i o n s :  n m o n t h s  -  12
S i z e  : 12
T y p e  : l o n g
V a l u e ( s ) :
0 0 0 0 0 0
1 1 
1 0 0 0
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A P DX_A_p a r a m s .txt
M o d u l e  
Name  
D e s c r  
N d i m e n  
D i m e n s  
S i z e  
T y p e  
V a l u e ( 
0
0 . 0 5
0 . 0 4 7
i n t c p
w r a i n _ i n t c p
W i n t e r  r a i n  i n t e r c e p t i o n  s t o r a g e  c a p a c i t y  
1
i o n s :  n h r u  -  15  
15
f l o a t  
s )  :
. 0 4 3 5  0 . 0 4 3 5  0 . 0 2 5  0 . 0 3 8 5  0 . 0 5
0 . 0 4 5 5
0 . 0 5 0 . 0 5 0 . 0 4 8 5 0 . 0 5 0 . 0 5
0 .  0 4 4  
0 . 0 4 9
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APPENDIX B:
SIMPPLLE Run Data
swt.rpt Wed Jan 13 13:50:54 1999 1
; ; ;  - * -  Mode: T e x t  - * -  
* * *
; ; ;  SIMPPLLE S i m u l a t i o n  R e s u l t s  F i l e
; ; ;  F i l e :  / . . . / c e l l l . m s l a - l a b s . i n t . f s . f e d . u s / f s / f s f i l e s / u n i t / f e m / f e m p r o j l / p r m s / m i k e / s w t . r p  
t'
; ; ;  W r i t t e n  A t :  1 3 - J a n - 1 9 9 9  1 :5 0 : 4 9 pm
( T O T A L  R E P O R T )
swt.rpt Wed Jan 13 13:50:54 1999 2
Summary R e p o r t
SPECIES ACRES BY OWNERSHIP
OWNERSHIP -  10
SPECIES t i m e
a c r e s  ( p e r c e n t  o f  t o t a l )
0 1 2 3
L - P P 0 ( 0%) 0 { 0%) 0 ( 0%) 0 ( 0%)
D F - L P 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L - L P - D F - G F 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
W B - E S - A F 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
C W -M C 5 ( 0%) 5 ( 0%) 5 ( 0%) 5 ( 0%)
CW 7 ( 1%) 7 ( 1%) 7 ( 1%) 7 ( 1%)
D F - G F 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
D F - P P - G F 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
D F - A F 0 ( 0%) 0 (. 0%) 0 ( 0%) 0 ( 0%)
L - D F - G F 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L - L P - D F - A F 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L - D F 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
P P - D F 245 ( 21%) .802 ( 70%) 1050 ( 91%) 1112 ( 97%)
L - D F - P P 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
D F - L P - A F 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
Q A 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
Q A - M C 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
PP 869 ( 75%) 312 ( 27%) 89 ( 8%) 27 ( 2%)
L - D F - A F . 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L P 0 ( 0%) 0 ( 0%) .0 ( 0%) 0 ( 0%)
DF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 { 0%)
A F 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
NF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%) '
E S - A F 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
NS 25 ( 2%) 25 ( 2%) 0 { 0%) 0 ( 0%)
WB 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
A L 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
OWNERSHIP -  11
SPECIES t i m e
a c r e s  ( p e r c e n t  o f  t o t a l )
0 1 2  3
L - P P 43 7%) 43 7%) 23 3%) 23 3%)
D F - L P 0 0%) 0 0%) 0 0%) 0 0%)
L - L P - D F - G F 0 0%) 0 0%) 0 0%) 0 0%)
W B - E S - A F 0 0%) 0 0%) 0 0%) 0 0%)
C W -M C 81 12%) 81 12%) 81 12%) 81 12%)
CW 0 0%) 0 0%) 0 0%) 0 0%)
D F - G F 0 0%) 0 0%) 0 0%) 0 0%)
D F - P P - G F 17 3%) 17 3%) 17 3%) 17 3%)
D F - A F 0 0%) 0 0 % ) 0 0%) 0 0%)
L - D F - G F  ' 0 0%) 0 0%) 0 0%) 0 0%)
L - L P - D F - A F 0 0%) 0 0%) 0 0%) 0 0%)
L - D F 0 0%) 0 0%) 0 0%) 0 0%)
P P - D F 244 37%) 190 29%) 269 41%) 226 34%)
L - D F - P P 0 0%) 0 0%) 20 3%) 20 3%)
swt.rpt wed Jan 13 13:50:54 1999 3
DF-LP-AF 0 0%.) 0 0%) 0 0%) 0 0%)
QA 0 0%) 0 0%) 0 ( 0%) 0 0%)
QA-MC 0 0%) 0 0%) 0 ( 0%) 0 0%)
PP 54 8%) 108 16%) 54 ( 8%) 83 13%)
L-DF-AF 18 3%) 18 3%) 18 ( 3%) 18 3%)
LP 0 0%) 0 0%) 0 ( 0%) 0 0%)
DF 168 26%) 168 26%) 174 { 26%) 188 29%)
AF 0 0%) 0 0%) 0 ( 0%) 0 0%)
NF 2 0%) 2 0%) 2 ( 0%) 2 0%)
ES-AF 0 0%) 0 0%) 0 ( 0%) 0 0%)
NS 31 5%) 31 5%) 0 ( 0%) 0 0%)
WB 0 0%) 0 0%) 0 ( 0%) 0 0%)
AL 0 0%) 0 0%) 0 ( 0%) 0 0%)
OWNERSHIP -  9
SPECIES t im e
a c r e s  ( p e r c e n t  o f  t o t a l )
0 1 2  3
L-PP 0 0%) 0 0%) 0 0%) 0 0%)
DF-LP 0 0%) 0 0%) 0 0%) 0 0%)
L-LP-DF-GF 0 0%) 0 0%) 0 0%) 0 0%)
WB-ES-AF 0 0%) 0 0%) 0 0%) 0 0%)
CW-MC 78 16%) 78 16%) 147 30%) 147 30%)
CW 22 5%) 22 5%) 22 5%) 22 5%)
DF-GF 0 0%) 0 0%) 0 0%) 0 0%)
DF-PP-GF 0 0%) 0 0%) 0 0%) 0 0%)
DF-AF 0 0%) 0 0%) 0 0%) 0 0%)
L-DF-GF 0 0%) 0 0%) 0 0%) 0 0%)
L-LP-DF-AF 0 0%) 0 0%) 0 0%) 0 0%)
L-DF 0 0%) 0 0%) 0 0%) 0 0%)
PP-DF 173 36%) 106 22%) 115 24%) 195 40%)
L-DF-PP 0 0%) 0 0%) 0 0%) 0 0%)
DF-LP-AF 0 0%) 0 0%) 0 0%) 0 0%)
QA 0 0%) 0 0%) 0 0%) 0 0%)
QA-MC 0 0%) 0 0%) 0 0%) 0 0%)
PP 35 7%) 102 21%) 102 . 21%) 102 21%)
L-DF-AF 0 0%) 0 0%) 0 . 0%) 0 0%)
LP 0 0%) 0 0%) 0 0%) 0 0%)
DF 0 0%) 0 0%) 0 0%) 19 4%)
AF' 0 0%) 0 0%) 0 0%) 0 0%)
NF 0 0%) 0 0%) 0 0%) 0 0%)
ES-AF 0 0%) 0 0%) 0 0%) 0 0%)
NS 177 36%) 177 36%) 99 20%) 0 0%)
WB 0 0%) 0 0%) 0 0%) 0 0%)
AL 0 0%) 0 0%) 0 0%) 0 0%)
OWNERSHIP -  7
SPECIES t im e
a c r e s  (p e r c e n t  o f  t o t a l )
L-PP
DF-LP
15 { 2%) 15 ( 2%) 15 ( 2%)
0 ( 0 %)  0 ( 0 %)  0 ( 0 %)
15 { 2%) 
0 ( 0 %)
swt.rpt Wed Jan 13 13:50:54 1999 4
L-LP-DF-GF 10 1%) 10 1%) 10 1%) 10 1%)
WB-ES-AF 0 0%) 0 0%) 0 0%) 0 0%)
CW-MC 0 0%) 0 0%) 0 0%) 0 0%)
CW 0 0%) 0 0%) 0 0%) 0 0%)
DF-GF 0 0%) 0 0%) 0 0%) 79 8%)
DF-PP-GF 0 0%) 0 0%) 0 0%) 0 0%)
DF-AF 0 0%) , 0 0%) 0 0%) 0 0%)
L-DF-GF 82 8%) 82 8%) 82 8%) 3 0%)
L-LP-DF-AF 0 0%) 0 0%) 0 0%) 0 0%)
L-DF 87 9%) 75 8%) 75 8%) 75 8%)
PP-DF 290 30%) 232 24%) 244 25%) 328 34%)
L-DF-PP 102 10%) 168 17%) 168 17%) 26 3%)
DF-LP-AF 0 0%) 0 0%) 0 0%) 0 0%)
QA 0 0%) 0 0%) 0 . 0%) 0 0%)
QA-MC 0 0%) 0 0%) 0 0%) 0 0%)
PP 76 8%) 76 8%) 76 8%) 76 8%)
L-DF-AF 122 12%) 0 0%) 0 0%) 0 0%)
LP 22 2%) 22 2%) 22 2%) 22 2%)
DF 108 11%) 96 10%) 96 10%) 96 10%)
AF 51 5%) 36 4%) 48 5%) 48 5%)
NF 0 0%) 0 0%) 0 0%) 0 0%)
ES-AF 6 1%) 0 0%) 0 0%) 0 0%)
NS 8 1%) 167 17%) 143 15%) 201 21%)
WB 0 0%) 0 0%) 0 0%) 0 0%)
AL 0 0%) 0 0%) 0 0%) 0 0%)
OWNERSHIP -  8
SPECIES t im e
a c r e s  (p e r c e n t  o f  t o t a l )
0 1 2  3
L-PP 7 0%) 7 0%) 7 0%) 0 0%)
DF-LP 77 2%) 12 0%) 12 0%) 12 0%)
L-LP-DF-GF 0 0%) 0 0%) 0 0%) 0 0%)
WB-ES-AF 1374 28%) 96 2%) 66 1%) 66 1%)
CW-MC 0 0%) 0 0%) 0 0%) 0 0%)
CW 0 0%) 0 0%) • ' • 0 . 0%) 0 0%)
DF-GF 0 0%) 0 0%) 0 0%) 0 0%)
DF-PP-GF 15 0%) 15 0%) 15 0%) 15 0%)
DF-AF 0 0%) 0 0%) 0 0%) 0 0%)
L-DF-GF 94 2%) 94 2%) 94 2%) 94 2%)
L-LP-DF-AF 0 0%) 0 0%) 0 0%) 0 0%)
L-DF 36 1%) 36 1%) 36 1%) 36 1%)
PP-DF 73 1%) 73 1%) 73 1%) 73 1%)
L-DF-PP 13 0%) 13 0%) 13 0%) 13 0%)
DF-LP-AF 36 1%) 101 2%) 101 2%) 36 1%)
QA 0 0%) 0 0%) 0 0%) 0 0%)
QA-MC 0 0%) 0 0%) 0 0%) 0 0%)
PP 0 0%) 0 0%) 0 0%) 0 0%)
L-DF-AF 954 19%) 954 19%) 990 20%) 1068 22%)
LP 662 13%) 656 13%) 629 13%) 551 11%)
DF 758 15%) 758 15%) 758 15%) 765 15%)
AF 266 5%) 265 5%) 1152 23%) 853 17%)
NF 326 7%) 326 7%) 326 7%) 326 7%)
ES-AF 0 0%) 1094 22%) 1 0%) 1 0%)
NS 1.1 0%) 212 4%) 521 11%) 885 18%)
WB 131 3%) 131 ■ 3%) 96 2%) 96 2%)
AL 105 2%) 95 2%) 48 1%) 48 1%)
swt.rpt Wed Jan 13 13:50:54 1999 5
OWNERSHIP -  6
SPECIES t im e
a c r e s  ( p e r c e n t  o f  t o t a l )
0 1 2 3
L-PP 0 ( 0%) 0 ( 0%) 0 { 0%) 0 ( 0%)
DF-LP 29 ( 4%) 16 ( 2%) 16 ( 2%) 0 ( 0%)
L-LP-DF-GF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
WB-ES-AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
CW-MC 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
CW 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-GF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-PP-GF 0 ( 0%) 0 .( 0%) 0 ( 0%) 0 { 0%)
DF-AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-DF-GF 3 ( 0%) 8 ( 1%) 8 ( 1%) 8 ( 1%)
L-LP-DF-AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-DF 8 ( 1%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
PP-DF 152 ( 19%) 155 ( 20%) 155 ( 20%) 80 ( 10%)
L-DF-PP 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-LP-AF 0 ( 0%) 13 ( 2%) 13 ( 2%) 29 ( 4%)
QA 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
QA-MC 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
PP 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-DF-AF 31 ( 4%) 31 ( 4%) 26 ( 3%) 26 ( 3%)
LP 214 ( 27%) 164 ( 21%) 164 ( 21%) 164 ( 21%)
DF 169 ( 22%) 169 ( 22%) 169 ( 22%) 244 ( 31%)
AF 46 ( 6%) 96 ( 12%) 46 ( 6%) 96 ( 12%)
NF 91 ( 12%) 91 ( 12%) 91 ( 12%) 91 ( 12%)
ES-AF 0 ( . 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
NS 0 ( 0%) 0 ( 0%) 55 ( 7%) 41 ( 5%)
WB 36 ( 5%) 36 ( 5%) 36 ( 5%) 0 ( 0%)
AL 6 ( 1%) 6 ( 1%) 6 ( 1%) 6 ( 1%)
OWNERSHIP -  15 ’ * • .
SPECIES t i m e
a c r e s ( p e r c e n t o f  t o t a l )
0 1 2 3
L-PP 0 ( 0%) 0 ( 0%) 0 { 0%) 0 ( 0%)
DF-LP 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-LP-DF-GF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
WB-ES-AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
CW-MC 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
CW 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-GF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-PP-GF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-DF-GF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-LP-DF-AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-DF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
PP-DF 699 ( 58%) 672 ( 55%) 615 ( 51%) 597 ( 49%)
L-DF-PP 0 ( 0%) 0 ( 0%) 0 { 0%) 0 ( 0%)
DF-LP-AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
QA 0 ( 0%) 0 ( 0%) 0 { 0%) 0 ( 0%)
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QA-MC 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
PP 28 ( 2%) 10 ( 1%) 0 ( 0%) 0 ( 0%)
L-DF-AF 174 ( 14%) 174 ( 14%) 174 ( 14%) 174 ( 14%)
LP 61 ( 5%) 56 ( 5%) 61 { 5%) 61 ( 5%)
DF 181 ( 15%) 226 ( 19%) 293 ( 24%) 296 ( 24%)
AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
NF 70 ( 6%) 70 ( 6%) 70 ( 6%) 70 ( 6%)
ES-AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
NS 0 ( 0%) 5 ( 0%) 0 ( 0%) 15 ( 1%)
WB 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
AL 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
OWNERSHIP -  5
SPECIES t im e
a c r e s ( p e r c e n t o f  t o t a l )
0 1 2 3
L-PP 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-LP 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-LP-DF-GF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
WB-ES-AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
CW-MC 37 ( 0%) 37 ( 0%) 37 ( 0%) 37 ( 0%)
CW 21 ( 0%) 21 ( 0%) 51 ( 0%) 51 ( 0%)
DF-GF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-PP-GF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-AF 0 { 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-DF-GF 0 < 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-LP-DF-AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-DF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
PP-DF 169 ( 0%) 169 ( 0%) 163 ( 0%) 178 ( 0%)
L-DF-PP 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-LP-AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
QA 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
QA-MC 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
PP 12 ( 0%) 12 ( 0%) 27 ( 0%) 12 ( 0%)
L-DF-AF 0 { 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
LP 0 ( 0%) 0 ( 0%) - 0 ( 0%) 0 ( 0%)
DF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
NF 1 ( 0%) 1 ( 0%) 1 ( 0%) 1 ( 0%)
ES-AF 0 ( 0%) 0. ( 0%) 0 ( 0%) 0 ( 0%)
NS 67301 (100%) 67301 (100%) 67262 (100%) 67262 (100%)
WB 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
AL 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
OWNERSHIP - 4
SPECIES t im e
a c r e s (p e r c e n t o f  t o t a l )
0 1 2 3
L-PP 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-LP 12 ( 1%) 12 ( 1%) 12 ( 1%) 0 ( 0%)
L-LP-DF-GF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
WB-ES-AF 0 ( 0%) 0 ( 0%) 0 { 0%) 0 ( 0%)
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CW-MC 0 ( 0%) 0 0%) 0 0%) 0 0%)
CW 0 ( 0%) 0 0%) 0 0%) 0 0%)
DF-GF 0 ( 0%) 0 0%) 0 0%) 0 0%)
DF-PP-GF 0 ( 0%) 0 0%) 0 0%) 0 0%)
DF-AF 0 ( 0%) 0 0%) 0 0%) 30 2%)
L-DF-GF 53 ( 4%) 53 4%) 53 4%) 53 4%)
L-LP-DF-AF 0 ( 0%) 0 0%) 0 0%) 0 0%)
L-DF 0 ( 0%) 0 0%) 0 0%) 0 0%)
PP-DF 0 ( 0%) 0 0%) 0 0%) 0 0%)
L-DF-PP 0 ( 0%) 0 0%) 0 0%) 0 0%)
DF-LP-AF 0 ( 0%) 0 0%) 0 0%) 0 0%)
QA 0 ( 0%) 0 0%) 0 0%) 0 0%)
QA-MC 0 ( 0%) 0 0%) 0 0%) 0 0%)
PP 0 ( 0%) 0 0%) 0 0%) 0 0%)
L-DF-AF 333 ( 24%) 333 24%) 333 24%) 303 22%)
LP 51 ( 4%) 51. 4%) 51 4%) 51 4%)
DF 14 ( 1%) 14 1%) 14 1%) 26 2%)
AF 182 ( 13%) 182 13%) 182 13%) 182 13%)
NF 349 ( 25%) 349 25%) 349 25%) 349 25%)
ES-AF 0 ( 0%) 34 2%) 41 3%) 41 3%)
NS 0 ( 0%) 7 1%) 0 0%) 0 0%)
WB 159 ( 11%) 118 9%) 118 9%) 118 9%)
' AL 231 ( 17%) 231 17%) 231 17%) 231 17%)
OWNERSHIP -  14
SPECIES t im e
a c r e s  (p e r c e n t  o f  t o t a l )
L-PP 0 0%) 0 0%) 0 0%) 0 0%)
DF-LP 0 0%) 0 0%) 0 0%) 0 0%)
L-LP-DF-GF 30 3%) 30 3%) 30 3%) 30 3%)
WB-ES-AF 0 0%) 0 0%) 0 0%) 0 0%)
CW-MC 0 0%) 0 0%) 0 0%) 0 0%)
CW 13 1%) 13 1%) 13 1%) 13 1%)
DF-GF 0 0%) 0 0%) 0 0%) 0 0%)
DF-PP-GF 48 6%) 48 6%) .48 . 6%) 48 6%)
DF-AF 0 0%) 0 0%) 0 0%) 0 0%)
L-DF-GF 27 3%) 27 3%) 27 3%) 27 3%)
L-LP-DF-AF 120 14%) 120 14%) 120 14%) 0 0%)
L-DF 0 0%) 0 0%) 0 0%) 0 0%)
PP-DF 79 9%) 79 9%) 106 12%) 95 11%)
L-DF-PP 0 0%) 0 0%) 0 0%) 0 0%)
DF-LP-AF 19 2%) 19 2%) 19 2%) 19 2%)
QA 0 0%) 0 0%) 0 0%) 0 0%)
QA-MC 0 0%) 0 0%) 0 0%) 0 0%)
PP 40 5%) 40 5%) 56 6%) 40 5%)
L-DF-AF 47 5%) 47 5%) 47 5%) 167 19%)
LP 153 18%) 120 14%) 120 14%) 120 14%)
DF 0 0%) 0 0%) 0 0%) 27 3%)
AF 209 24%) 242 28%) 80 9%) 162 19%)
NF 4 0%) 4 0%) 4 0%) 4 0%)
ES-AF 0 0%) 0 0%) 0 0%) 0 0%)
NS 43 5%) 43 5%) 162 19%) 80 9%)
WB 40 5%) 40 5%) 40 5%) 40 5%)
AL 0 0%) 0 0%) 0 0%) 0 0%)
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OWNERSHIP -  3
SPECIES t im e
a c r e s  ( p e r c e n t  o f  t o t a l )
0 1 2 3
L-PP 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-LP 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-LP-DF-GF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
WB-ES-AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
CW-MC 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
CW 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-GF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-PP-GF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-DF-GF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-LP-DF-AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-DF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
PP-DF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-DF-PP 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-LP-AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
QA 0 ! 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
QA-MC 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
PP 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-DF-AF 405 ( 13%) 405 ( 13%) 405 ( 13%) 405 ( 13%)
LP 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
NF 2318 ( 76%) 2318 ( 76%) 2318 ( 76%) 2318 ( 76%)
ES-AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
NS 0 ( 0%) 0 ( 0%) 6 ( 0%) 6 ( 0%)
WB 48 ( 2%) 48 ( 2%) 48 ( 2%) 48 ( 2%)
AL 271 ( 9%) 271 ( 9%) 265 ( 9%) 265 ( 9%)
OWNERSHIP -  I 3
SPECIES t i m e _ >
a c r e s ( p e r c e n t o f  t o t a l )
0 1 2 3
L-PP 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-LP 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-LP-DF-GF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
WB-ES-AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
CW-MC 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
CW 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-GF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-PP-GF 0 ( 0%) 0 { 0%) 0 ( 0%) 0 ( 0%)
DF-AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-DF-GF 0 ( 0%) 0 ( 0%) 0 { 0%) 0 ( 0%)
L-LP-DF-AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-DF 0 ( . 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
PP-DF 939 ( 43%) 879 ( 40%) 840 ( 38%) 859 ( 39%)
L-DF-PP 18 ( 1%) 18 ( 1%) 18 { 1%) 18 ( 1%)
DF-LP-AF 26 ( 1%) 26 ( 1%) 26 ( 1%) 26 ( 1%)
QA 0 ( 0%) 66 ( 3%) 0 ( 0%) 66 ( 3%)
QA-MC 66 ( 3%) 0 ( 0%) 66 ( 3%) 0 ( 0%)
PP 0 < 0%) 78 ( 4%) 35 ( 2%) 0 ( 0%)
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L-DF-AF 221 ( 10%) 221 ( 10%) 240 ( 11%) 240 ( 11%)
LP 160 ( 7%) 160 ( 7%) 160 ( 7%) 160 ( 7%)
DF 674 ( 31%) 565 ( 26%) 500 ( 23%) 586 ( 27%)
AF 14 ( 1%) 14 ( 1%) 14 ( 1%) 14 ( 1%)
NF 4 ( 0%) 4 ( 0%) 4 ( 0%) 4 ( 0%)
ES-AF 0 ( ■ 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
NS 64 ( 3%) 155 ( 7%) 283 ( 13%) 213 ( 10%)
WB . 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
AL 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
OWNERSHIP -  12
SPECIES t im e
a c r e s  ( p e r c e n t  o f  t o t a l )
0 1 2 3
L-PP 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-LP 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-LP-DF-GF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
WB-ES-AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
CW-MC 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
CW 20 ( 2%) 20 ( 2%) 20 ( 2%) 20 { 2%)
DF-GF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-PP-GF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-DF-GF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-LP-DF-AF 0 ( 0%) 13 ( 1%) 13 ( 1%) 13. { 1%)
L-DF 10 ( 1%) 10 ( 1%) 10 ( 1%) 10 ( 1%)
PP-DF 144 ( 12%) 120 ( 10%) 228 ( 20%) 228 ( 20%)
L-DF-PP 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-LP-AF 22 ( 2%) 22 ( 2%) 22 ( 2%) 22 ( 2%)
QA 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
QA-MC 84 { 7%) 84 ( 7%) 0 ( 0%) 0 ( 0%)
PP . 10 ( 1%) 34 ( 3%) 10 ( 1%) 10 ( 1%)
L-DF-AF 52 ( 4%) 39 ( 3%) 39 ( 3%) 39 ( 3%)
LP 149 ( 13%) 127 ( 11%) 115 ( 10%) 115 ( 10%)
DF 91 ( 8%) 91 ( 8%) 91 ( 8%) 91 ( 8%)
AF 24 ( 2%) 28 ( 2%) -58 . ( 5%) 36 ( 3%)
NF 57 ( 5%) 57 ( 5%) 57 ( 5%) 57 ( 5%)
ES-AF 496 ( 43%) 496 ( 43%) 379 ( 33%) 379 ( 33%)
NS 0 ( 0%) 18 ( 2%) 117, ( 10%) 139 ( 12%)
WB 6 ( 1%) 6 ( 1%) 6 ( 1%) 6 ( 1%)
AL 0 ( 0%) 0 ( 0%) 0 { 0%) 0 ( 0%)
OWNERSHIP -  2
SPECIES t im e
a c r e s  ( p e r c e n t  o f  t o t a l )
0 1 2 3
L-PP 0 '( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-LP 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-LP-DF-GF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
WB-ES-AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
CW-MC 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
CW 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
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DF-GF 0 0%) 0 0%) 0 0%) 33 2%)
DF-PP-GF 0 0%) 0 0%) 0 0%) 0 0%)
DF-AF 0 0%) 0 0%) 0 0%) 0 0%)
L-DF-GF 49 3%) 49 3%) 49 3%) 16 1%)
L-LP-DF-AF 0 0%) 0 0%) 0 0%) 0 0%)
L-DF 0 0%) 0 0%) 0 0%) 0 0%)
PP-DF 0 0%) 0. 0%) 0 0%) 0 0%)
L-DF-PP 0 0%) 0 0%) 0 0%) 0 0%)
DF-LP-AF 0 0%) 0 0%) 0 0%) 0 0%)
QA 0 0%) 0 0%) 0 0%) 0 0%)
QA-MC 0 0%) 0 0%) 0 0%) 0 0%)
PP 0 0%) 0 0%) 0 0%) 0 0%)
L-DF-AF 458 24%) 318 17%) 331 17%) 337 18%)
LP 14 1%) 14 1%) 14 1%) 14 1%)
DF 51 3%) 191 10%) 191 10%) 191 10%)
AF 202 11%) 189 10%) 189 10%) 170 9%)
NF 216 11%) 216 11%) 216 11%) 216 11%)
ES-AF 76 4%) 370 19%) 437 23%) 529 28%)
NS 0 0%) 80 4%) 39 2%) 13 1%)
WB 753 40%) 392 21%) 353 19%) 300 16%)
AL 85 4%) 85 4%) 85 4%) 85 4%)
OWNERSHIP -  0
SPECIES t i m e
a c r e s ( p e r c e n t o f  t o t a l )
0 1 2 3
L-PP 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-LP 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-LP-DF-GF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
WB-ES-AF 7 ( 6%) 1 ( 1%) 1 ( 1%) 1 ( 1%)
CW-MC 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
CW 0 { 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-GF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-PP-GF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-AF 0 { 0%) 0 (. 0%) 0 ( 0%) 0 ( 0%)
L-DF-GF 0 { 0%) 0 ( 0%) .,0. ( 0%) 0 ( 0%)
L-LP-DF-AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-DF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
PP-DF 0 ( 0%) 0 ( 0%) ' 0 ( 0%) 0 ( 0%)
L-DF-PP 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-LP-AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
QA 0 { 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
QA-MC 0 { 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
PP 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-DF-AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 { 0%)
LP 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 { 0%)
AF 0 ( 0%) 0 ( 0%) 6 ( 5%) 6 ( 5%)
NF 81 ( 68%) 81 ( 68%) 81. ( 68%) 81 ( 68%)
ES-AF 0 ( 0%) 6 ( 5%) 0 { 0%) 0 ( . 0%)
NS 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 { 0%)
WB 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
AL 32 ( 27%) 32 ( 27%) 32 ( 27%) 32 ( 27%)
O W N E R S H IP  -  1
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SPECIES t im e
a c r e s  ( p e r c e n t  o f  t o t a l )
0 1 2 3
L-PP 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-LP 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-LP-DF-GF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
WB-ES-AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
CW-MC 0 { 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
CW 0 ( 0%) 0 { 0%) 0 ( 0%) 0 ( 0%)
DF-GF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-PP-GF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-DF-GF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-LP-DF-AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-DF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
PP-DF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-DF-PP 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
DF-LP-AF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
QA 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
QA-MC 0 { 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
PP 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
L-DF-AF 79 ( 4%) 79 ( 4%) 79 ( 4%) 79 ( 4%)
LP 0 ( 0%) 0 { 0%) 0 ( 0%) 0 ( 0%)
DF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
AF 59 ( 3%) 59 ( 3%) 59 ( 3%) 59 ( 3%)
NF 600 ( 31%) 600 ( 31%) 600 (. 31%) 600 ( 31%)
ES-AF 0 ( 0%) 84 ( 4%) 153 ( 8%) 283 ( 15%)
NS 0 ( 0%) 69 ( 4%) 0 ( 0%) 0 ( 0%)
WB 501 { 26%) 348 ( 18%) 348 ( 18%) 218 ( 11%)
AL 673 { 35%) 673 ( 35%) 673 ( 35%) 673 ( 35%)
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Summary R e p o r t
SIZE-CLASS ACRES BY OWNERSHIP 
OWNERSHIP -  10
SIZE-CLASS t im e  ,
a c r e s  ( p e r c e n t  o f  t o t a l )
0 1 2 3
DEAD 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
LMUG 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
VERY- LARGE 0 ( . 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
TS 0 ( 0%) 0 { 0%) 592 ( 51%) 870 ( 76%)
PMU 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
MMU 0 ( 0%) 0 ( 0%) 0 { 0%) 0 ( 0%)
LMU 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
MU 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
NF 0 { 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
LARGE 833 ( 72%) .592 ( 51%) 278 { 24%) 199 ( 17%)
MEDIUM 28 ( 2%) 278 ( 24%) 211 ( 18%) 12 ( 1%)
SS 45 ( 4%) 45 ( 4%) 70 ( 6%) 70 ( 6%)
NS - 25 ( 2%) 25 ( 2%) 0 ( 0%) 0 ( 0%)
POLE 220 ( 19%) 211 ( 18%) 0 ( 0%) 0 ( 0%)
O W N E R S H IP -  11
S I Z E - C L A S S . t i m e
a c r e s ( p e r c e n t o f  t o t a l )
0 1 2 3
D E A D 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
LMUG 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
V E R Y - L A R G E 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
T S 0 ( 0%) 4 ( 1%) 57 ( 9%) 35 ( 5%)
PM U 0 ( 0%) 0 ( 0%) •23 . ( 3%) 26 ( 4%)
MMU . 0 ( 0%) 0 ( 0%) 3 ( 0%) 4 ( 1%)
LMU 25 ( 4%) 28 ( 4%) 52 ( 8%) 48 ( 7%)
MU 0 ( 0%) 0 ( 0%) 0 ( 0%) 21 ( 3%)
NF 2 ( 0%) 2 ( 0%) 2 ( 0%) 2 ( 0%)
L A R G E 36 ( 5%) 80 ( 12%) 7 ( 1%) 244 ( 37%)
M E D IU M 51 ( 8%) 7 ( 1%) 344 ( 52%) 108 ( 16%)
S S 14 ( 2%) 139 ( 21%) 170 ( 26%) 170 ( 26%)
NS 31 ( 5%) 31 ( 5%) 0 ( 0%) 0 ( 0%)
P O L E 499 ( 76%) 367 ( 56%) 0 ( 0%) 0 ( 0%)
OWNERSHIP -  9
SIZE-CLASS t im e  .
a c r e s (p e r c e n t  o f t o t a l )
0 1 2 3
DEAD 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
LMUG 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
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VERY-LARGE 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 { 0%)
TS 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
PMU 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
MMU 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
LMU 0 { 0%) 0 ( 0%) 0 ( 0%) 0 { 0%)
MU 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
NF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
LARGE 0 ( 0%) 0 ( 0%) 0 ( 0%) 87 ( 18%)
MEDIUM 0 { 0%) 0 ( 0%) 308 ( 64%) 221 ( 46%)
SS 0 ( 0%) 0 ( 0%) 78 { 16%) 177 ( 36%)
NS 177 ( 36%) 177 ( 36%) 99 ( 20%) 0 ( 0%)
POLE 308 ( 64%) 308 ( 64%) 0 ( 0%) 0 ( 0%)
OWNERSHIP -  7
SIZE-CLASS t im e
a c r e s (p e r c e n t o f  t o t a l )
0 1 2 3
DEAD 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
LMUG 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
VERY-LARGE 0 ( 0%) ■ 0 ( 0%) 0 ( 0%) 0 ( 0%)
TS 0 ( 0%) 16 ( 2%) 88 ( 9%) 82 ( 8%)
PMU 0 ( 0%) 20 ( 2%) 37 ( 4%) 37 ( 4%)
MMU 0 ( 0%) 17 ( 2%) 0 ( 0%) 10 ( 1%)
LMU 63 ( 6%) 96 ( 10%) 22 ( 2%) 48 ( 5%)
MU 237 ( 24%) 36 ( 4%) 115 ( 12%) 121 ( 12%)
NF 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
LARGE 113 ( 12%) 161 ( 16%) 127 ( 13%) 165 ( 17%)
MEDIUM 142 ( 15%) 43 ( 4%) 231 ( 24%) 126 ( 13%)
SS 100 ( 10%) 139 ( 14%) 163 ( 17%) 183 ( 19%)
NS 8 ( 1%) 167 { 17%) 143 ( 15%) 201 ( 21%)
POLE 316 ( 32%) 284 ( 29%) 53 ( 5%) 6 ( 1%)
OWNERSHIP -  8 -  ■.
SIZE-CLASS t im e
a c r e s ( p e r c e n t o f  t o t a l )
0 1 2 3
DEAD 0 ( 0%) 0 ( 0%) 78 ( 2%) 0 ( 0%)
LMUG 0 ( 0%) 0 ( 0%) 0 ( 0%) 3 ( 0%)
VERY-LARGE 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
TS 0 ( 0%) 13 ( 0%) 49 { 1%) 36 ( 1%)
PMU 0 ( 0%) 0 ( 0%) 155 ( 3%) 520 ( 11%)
MMU 0 ( 0%) 140 ( 3%) 365 ( 7%) 155 ( 3%)
LMU 13 ( 0%) 35 ( 1%) • 36 ( 1%) 29 ( 1%)
MU 1588 ( 32%) 1869 ( 38%) 1469 ( 30%) 1252 ( 25%)
NF 326 ( 7%) 326 ( 7%) 326 ( 7%) 326 ( 7%)
LARGE 538 ( 11%) 222 ( 4%) 242 ( 5%) 960 ( 19%)
MEDIUM 1121 ( 23%) 663 ( 13%) 1115 ( 23%) 53 ( 1%)
SS 308 ( 6%) 432 ( 9%) 534 ( 11%) 691 ( 14%)
NS 11 ( 0%) 212 ( 4%) 521 ( 11%) 885 ( 18%)
POLE 1033 ( 21%) 1026 ( 21%) 48 ( 1%) 28 ( 1%)
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OWNERSHIP -  6
SIZE-CLASS t im e
a c r e s  ( p e r c e n t  o f  t o t a l )
0 1 2 3
DEAD 0 { 0%) 0 ( 0%) 0 ( 0%) . 0 ( 0%)
LMUG 0 ( 0%) 0 ( 0%) 0 (. 0%) 42 ( 5%)
VERY-LARGE 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
TS 0 ( 0%) 29 ( 4%) 51 ( 6%) 22 ( 3%)
PMU 0 ( 0%) 0 ( 0%) 0 ( 0%) 16 ( 2%)
MMU 0 ( 0%) 0 { 0%) 16 ( 2%) 7 ( 1%)
LMU 0 ( 0%) 92 ( 12%) 7 ( 1%) 102 ( 13%)
MU 70 ( 9%) 71 ( 9%) 36 ( 5%) 84 ( 11%)
NF 91 ( 12%) 91 ( 12%) 91 ( 12%) 91 ( 12%)
LARGE 202 ( 26%) 160 ( 20%) 192 ( 24%) 165 ( 21%)
MEDIUM 166 ( 21%) 83 ( 11%) 247 ( 31%) 11 ( 1%)
SS 40 ( 5%) 43 ( 5%) 79 ( 10%) 204 ( 26%)
NS 0 ( 0%) 0 ( 0%) 55 ( 7%) 41 ( 5%)
POLE 216 ( 28%) 216 { 28%) 11 ( 1%) 0 ( 0%)
OWNERSHIP -  15
SIZE-CLASS t i m e
a c r e s ( p e r c e n t o f  t o t a l )
0 1 2 3
DEAD 0 { 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
LMUG 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
VERY-LARGE 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
TS 0 ( 0%) 60 ( 5%) 60 ( 5%) 77 ( 6%)
PMU 0 ( 0%) 0 ( 0%) 58 ( 5%) 58 ( 5%)
MMU 0 ( 0%) 58 ( 5%) 0 ( 0%) 0 ( 0%)
LMU 10 ( 1%) 10 ( 1%) 25 ( 2%) 46 ( 4%)
MU 171 ( 14%) 145 ( 12%) 145 ( 12%) 260 ( 21%)
NF ■ 70 ( 6%) 70 ( 6%) 70 ( 6%) 70 ( 6%)
LARGE 178 ( 15%) 118 ( 10%) 131 ( 11%) 408 ( 34%)
MEDIUM 112 ( 9%) 28 ( 2%) 471 ( 39%) 38 ( 3%)
SS 78 ( 6%) 210 ( 17%) 215 ( 18%) 241 ( 20%)
NS 0 ( 0%) 5 ( 0%) 0 ( 0%) 15 ( 1%)
POLE 594 ( 49%) 509 ( 42%) 38 ( 3%) 0 ( 0%)
OWNERSHIP - 5
SIZE-CLASS t im e
a c r e s ( p e r c e n t o f  t o t a l )
0 1 2 3
DEAD 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
LMUG 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
VERY-LARGE 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
TS 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
PMU 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
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MMU 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
LMU 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
MU 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
NF 1 ( 0%) 1 ( 0%) 1 ( 0%) 1 ( 0%)
LARGE 0 ( 0%) 0 ( 0%) 0 ( 0%) 181 ( 0%)
MEDIUM 0 ( 0%) 0 ( 0%) 239 ( 0%) 58 ( 0%)
SS 0 ( 0%) 0 ( 0%) 39 ( 0%) 39 ( 0%)
NS 67301 (100%) 67301 (100%) 67262 ( 100%) 67262 (100%)
POLE 239 ( 0%) 239 ( 0%) 0 ( 0%) 0 ( 0%)
OWNERSHIP -  4
SIZE-CLASS t im e
a c r e s  (p e r c e n t  o f  t o t a l )
0 1 2 3
DEAD 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
LMUG 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
VERY-LARGE 104 ( 8%) 104 ( 8%) 104 ( 8%) 104 ( 8%)
TS 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
PMU 0 ( 0%) 9 ( 1%) 14 ( 1%) 14 ( 1%)
MMU 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
LMU 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
MU 190 ( 14%) 192 ( 14%) 222 ( 16%) 263 ( 19%)
NF 349 ( 25%) 349 ( 25%) 349 ( 25%) 349 ( 25%)
LARGE 85 ( 6%) 101 ( 7%) 71 ( 5%) 231 ( 17%)
MEDIUM 37 ( 3%) 0 ( 0%) 328 ( 24%) 175 ( 13%)
SS 117 ( 8%) 139 ( 10%) 146 ( 11%) 132 ( 10%)
NS • 0 ( 0%) 7 ( 1%) 0 ( 0%) 0 ( 0%)
POLE 502 ( 36%) 483 ( 35%) 150 ( 11%) 116 ( 8%)
OWNERSHIP -  14
SIZE-CLASS t im e
a c r e s  (p e r c e n t  o f - t o t a l )
0 1 2 3
DEAD 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
LMUG 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
VERY-LARGE 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
TS 0 ( 0%) 11 ( 1%) 19 ( 2%) 8 ( 1%)
PMU 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
MMU 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
LMU 17 ( 2%) 17 ( 2%) 17 ( 2%) 17 ( 2%)
MU 48 ( 6%) 97 ( 11%) 97 ( 11%) 71 ( 8%)
NF 4 { 0%) 4 ( 0%) 4 ( 0%) 4 ( 0%)
LARGE 180 ( 21%) 168 ( 19%) 160 ( 18%) 297 ( 34%)
MEDIUM 101 ( 12%) 53 ( 6%) 293 ( 34%) . 40 ( 5%)
SS 77 ( 9%) 77 ( 9%) 120 ( 14%) 352 ( 40%)
NS 43 ( 5%) 43 ( 5%) 162 ( 19%) 80 ( 9%)
POLE 402 ( 46%) 402 ( 46%) 0 ( 0%) 3 ( 0%)
OWNERSHIP - 3
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SIZE-CLASS t i m e
a c r e s  ( p e r c e n t  o f  t o t a l )
0 1 2 3
DEAD 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
LMUG 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
VERY-LARGE 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
TS 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
PMU 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
MMU 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
LMU 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 { 0%)
MU 334 ( 11%) 373 ( 12%) 373 ( 12%) 76 ( 2%)
NF 2318 ( 76%) 2318 ( 76%) 2318 ( 76%) 2318 ( 76%)
LARGE 29 ( 1%) 29 ( 1%) 29 ( 1%) 285 ( 9%)
MEDIUM 75 ( 2%) 36 { 1%) 104 ( 3%) 3 6 ( 1%)
SS 131 ( 4%) 131  ( 4%) 125 ( 4%) 234 ( 8%)
NS 0 ( 0%) 0 ( 0%) 6 ( 0%) 6 ( 0%)
POLE 155 ( 5%) 155. ( 5%) 87 ( 3%) 87 ( 3%)
OWNERSHIP -  13
SIZE-CLASS t im e
a c r e s ( p e r c e n t o f  t o t a l )
0 1 2 3
DEAD 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
LMUG 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
VERY-LARGE 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
TS 0 ( 0%) 270 ( 12%) 402 ( 18%) 330 ( 15%)
PMU 0 ( 0%) 68 ( 3%) 81 ( 4%) 102 { 5%)
MMU 0 ( 0%) 13 ( 1%) 21 ( 1%) 0 ( 0%)
LMU 0 ( 0%) 21 ( 1%) 0 ( 0%) 0 ( 0%)
MU 529 ( 24%) 329 ( 15%) 338 ( 15%) 625 ( 29%)
NF 4 ( 0%) 4 ( 0%) 4 ( 0%) 4 ( 0%)
LARGE 313 ( 14%) 442 ( 20%) 224 ( 10%) 189 ( 9%)
MEDIUM 445 ( 20%) 92 ( 4%) 3 5 2 ,  ( 16%) 283 ( 13%)
SS 314 ( 14%) 343 ( 16%) 370 ( 17%) 440 ( 20%)
NS 64 ( 3%) 155 ( 7%) 283 ( 13%) 213 ( 10%)
POLE 517 ( 24%) 449 ( 21%) 111 ( 5%) 0 ( 0%)
O W N E R S H IP - 12
S I Z E - C L A S S t i m e
a c r e s ( p e r c e n t o f  t o t a l )
0 1 2 3
D E A D 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
LM UG . 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
V E R Y - L A R G E 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
T S 0 ( 0%) 8 ( 1%) 60 ( 5%) 76 ( 7%)
PMU 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
MMU 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
LMU 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
MU 55 ( 5%) 116 ( 10%) 128 ( 11%) 54 ( 5%)
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NF 57" ( 5%) 57 ( 5%) 57 ( 5%) 57 ( 5%)
LARGE 176 ( 15%) 172 ( 15%) 39 ( 3%) 157 ( 13%)
MEDIUM 111 ( 10%) 15 ( 1%) 459 ( 39%) 410 ( 35%)
SS 141 ( 12%) 170 ( 15%) 272 ( 23%) 266 ( 23%)
NS 0 ( 0%) 18 ( 2%) 117 ( 10%) 139 ( 12%)
POLE 625 ( 54%) 609 ( 52%) 33 ( 3%) 6 ( 1%)
OWNERSHIP -  2
SIZE-CLASS t im e
a c r e s  (p e r c e n t  o f  t o t a l )
0 1 2 3
DEAD 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
LMUG 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
VERY-LARGE 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
TS 0 ( 0%) 0 { 0%) 7 ( 0%) 7 ( 0%)
PMU 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
MMU 0 ( 0%) 0 { 0%) 0 ( 0%) 35 ( 2%)
LMU 10 ( 1%) 0 { 0%) 35 ( 2%) 0 ( 0%)
MU 101 ( 5%) 130 ( 7%) 163 ( 9%) 683 ( 36%)
NF 216 ( 11%) 216 ( 11%) 216 ( 11%) 216 ( 11%)
LARGE 567 ( 30%) 633 ( 33%) 572 ( 30%) 281 ( 15%)
MEDIUM 203 ( 11%) 71 ( 4%) 340 ( 18%) 106 ( 6%)
SS 303 ( 16%) 270 ( 14%) 350 ( 18%). 281 ( 15%)
NS 0 ( 0%) 80 ( 4%) 39 ( 2%) 13 ( 1%)
POLE 504 ( 26%) 504 ( 26%) 182 ( 10%) 282 ( 15%)
OWNERSHIP -  0
SIZE-CLASS tim e
a c r e s ( p e r c e n t o f  t o t a l )
0 1 2 3
DEAD 0 ( 0%) 0 ( 0%) o' ( 0%) 0 ( 0%)
LMUG 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
VERY-LARGE 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
TS 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
PMU 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
MMU 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 { 0%)
LMU 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
MU 6 ( 5%) 6 ( 5%) 6 ( 5%) 6 { 5%)
NF 81 ( 68%) 81 ( 68%) 81 ( 68%) 81 ( 68%)
LARGE 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
MEDIUM 0 ( 0%) 0 { 0%) 0 ( 0%) 0 ( 0%)
SS 1 ( 1%) 1 ( 1%) 1 ( 1%) 1 ( 1%)
NS 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
POLE 32 ( 27%) 32 { 27%) 32 ( 27%) 32 ( 27%)
OWNERSHIP -  1
SIZE-CLASS tim e
a c r e s  ( p e r c e n t  o f  t o t a l )
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0 1 2 3
DEAD 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
LMUG 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
VERY-LARGE 0 ( 0%) . 0 ( 0%) 0 ( 0%) 0 ( 0%)
TS 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
PMU 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
MMU 0 ( 0%) 0 ( 0%) 0 ( 0%). 0 ( 0%)
LMU 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
MU 95 ( 5%) 95 ( 5%) 95 ( 5%) 309 ( 16%)
NF 600 ( 31%) 600 ( 31%) 600 ( 31%) 600 ( 31%)
LARGE 256 ( 13%) 256 ( 13%) 256 ( 13%) 299 ( 16%)
MEDIUM 15 ( 1%) 15 { 1%) 257 ( 13%) 4 ( 0%)
SS 61 ( 3%) 61 ( 3%) 130 ( 7%) 130 ( 7%)
NS 0 ( 0%) 69 ( 4%) 0 ( 0%) 0 ( 0%)
POLE 885 ( 46%) 816 ( 43%) 574 ( 30%) 570 ( 30%)
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Summary R e p o r t
CANOPY-COVERAGE ACRES BY OWNERSHIP 
OWNERSHIP -  10
CANOPY-COVERAGE t im e
a c r e s  ( p e r c e n t  o f  t o t a l )
0 1 2 3
3 114 ( 10%) 107 ( 9%) 81 ( 7%) 81 ( 7%)
4 0 ( 0%) 7 ( 1%) 7 ( 1%) 7 ( 1%)
0 25 ( 2%) ' 25 ( 2%) 0 ( 0%) 0 ( 0%)
1 946 ( 82%) 943 ( 82%) 669 ( 58%) 658 ( 57%)
2 66 ( 6%) 69 ( 6%) 394 ( 34%) 405 ( 35%)
OWNERSHIP -  11
CANOPY-COVERAGE t im e
a c r e s  ( p e r c e n t  o f  t o t a l )
0 .1 2 3
3 •281 ( 43%) 275 ( 42%) 220 ( 33%) 206 ( 31%)
4 0 ( 0%) 42 ( 6%) 81 ( 12%) 81 ( 12%)
0 33 ( 5%) 33 ( 5%) 2 ( 0%) 2 ( 0%)
1 147 ( 22%) 210 ( 32%) 216 ( 33%) 216 ( 33%)
2 197 ( 30%) 98 ( 15%) 139 ( 21%) 153 ( 23%)
OWNERSHIP -  9
CANOPY-COVERAGE t im e
a cr es ,  ( p e r c e n t  o f  t o t a l )
0 1 2 3
3 156 ( 32%) 56 ( 12%) 125 ( 26%) 205 ( 42%)
4 0 ( 0%) 22 ( 5%) 31 ( 6%) 31 ( 6%)
0 177 ( 36%) 177 ( 36%) 99 ( 20%) 0 ( 0%)
1 152 ( 31%) 152 ( 31%) 152 ( 31%) 152 ( 31%)
2 0 ( 0%) 78 ( 16%) 78 ( 16%) 97 ( 20%)
OWNERSHIP -  7
CANOPY-COVERAGE t im e
a c r e s  ( p e r c e n t  o f  t o t a l )
0 1 2 3
3 260 ( 27%) 350 ( 36%) 275 ( 28%) 287 ( 29%)
4 223 ( 23%) 22 ( 2%) 34 ( 3%) 34 ( 3%)
0 8 ( . 1%) 167 ( 17%) 143 ( 15%) 201 ( 21%)
1 371 ( 38%) 351 ( 36%) 409 ( 42%) 427 ( 44%)
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2 117 ( 12%) 89 ( 9%) 118 ( 12%) 30 . ( 3%)
OWNERSHIP -  8
CANOPY-COVERAGE . t im e
a c r e s  (p e r c e n t  o f  t o t a l )
0 1 2 3
3 1317 ( 27%) 896 ( 18%) 55-2 ( 11%) 342 ( 7%)
4 323 ( 7%) 382 ( 8%) 356 ( 7%) 474 ( 10%)
0 337 ( 7%) 538 ( 11%) 847 ( 17%) 1211 ( 25%)
1 2570 ( 52%) 2652 ( 54%) 1824 ( 37%) 1956 ( 40%)
2 391 ( 8%) 470 ( 10%) 1359 ( 28%) 955 ( 19%)
OWNERSHIP -  6
CANOPY-COVERAGE t im e
a c r e s  ( p e r c e n t  o f  t o t a l )
0 1 2 3
3 121 ( 15%) 56 ( 7%) 47 ( 6%) 116 ( 15%)
4 82 ( 10%) 82 ( 10%) 82 ( 10%) 90 ( 11%)
0 91 ( 12%) 91 ( 12%) 146 ( 19%) 132 ( 17%)
1 104 ( 13%) 287 ( 37%) 324 ( 41%) 239 ( 30%)
2 387 ( 49%) 269 ( 34%) 186 ( 24%) 208 ( 26%)
OWNERSHIP -  15
CANOPY-COVERAGE t im e
a c r e s  (p e r c e n t  o f  t o t a l )
0 1 2 3
3 260 ( 21%) 244 ( 20%) 270 ( 22%) 270 ( 22%)
4 21 ( 2%) 16 ( 1%) 21 ( 2%) 21 ( 2%)
0 70 ( 6%) 75 ( 6%) 70 ( 6%) 85 ( 7%)
1 470 ( 39%) 638 ( 53%) 628 ( 52%) 631 ( 52%)
2 392 ( 32%) 240 ( 20%) .224 < 18%) 206 ( 17%)
OWNERSHIP -  5
CANOPY-COVERAGE t im e
a c r e s  ( p e r c e n t  o f  t o t a l )
0 1 2 3
3 21 ( 0%) 0 ( 0%) 9 ( 0%) 9 ( 0%)
4 0 ( 0%) 21 ( 0%) 51 ( 0%) 51 ( 0%)
0 67302 (100%) 67302 (100%) 67263 (100%) 67263 (100%)
1 203 ( 0%) 166 ( 0%) 181 { 0%) 166 ( 0%)
swt.rpt Wed Jan 13 13:50:54 1999 21
2 15 ( 0%) 52 ( 0%) 37 ( 0%) 52 ( 0%)
OWNERSHIP -  4
CANOPY-COVERAGE t i m e
a c r e s ( p e r c e n t o f  t o t a l )
0 1 2 3
3 146 ( 11%) 176 ( 13%) 188 ( 14%) 260 ( 19%)
4 288 ( 21%) 258 ( 19%) 248 ( 18%) 147. ( 11%)
0 349 ( 25%) 356 ( 26%) 349 ( 25%) 349 ( 25%)
1 322 ( 23%) 478 ( 35%) 483 ( 35%) 495 ( 36%)
2 279 ( 20%) 116 ( 8%) 116 ( 8%) 133 ( 10%)
OWNERSHIP -  14
CANOPY-COVERAGE time
acres (percent of total)
0 1 2 3
3 46 ( 5%) 46 ( 5%) 106 ( 12%) 121 ( 14%)
4 250 ( 29%) 250 ( 29%) 250 ( 29%) 311 ( 36%)
0 47 ( 5%) 47 ( 5%) 166 ( 19%) 84 ( 10%)
1 318 ( 36%) 345 ( 40%) 183 ( 21%) 216 ( 25%)
2 211 ( 24%) 184 ( 21%) 167 ( 19%) 140 ( 16%)
OWNERSHIP -  3
CANOPY-COVERAGE time
acres (percent of total)
0 1 2 3
3 266 ( 9%) 266 ( 9%) 266 .( 9%) 39 ( 1%)
4 122 ( 4%) 122 ( 4%) 122 ( 4%) 141 ( 5%)
0 2318 ( 76%) 2318 ( 76%) 2324 ( 76%) 2324 ( 76%)
1 115 (' 4%) 115 ( 4%) 115 ( 4%) 115 ( 4%)
2 221 ( 7%) 221 ( 7%) 215 ( 7%) 423 ( 14%)
OWNERSHIP -  13
CANOPY-COVERAGE time
acres (percent of total)
0 1 2 3
3 998 ( 46%) 558 ( 26%) 542 ( 25%) 522 ( 24%)
4 141 ( 6%) 171 ( 8%) 190 ( 9%) 190 ( 9%)
0 68 ( 3%) 159 ( 7%) 287 ( 13%) 217 ( 10%)
1 583 ( 27%) 1071 ( 49%) 900 ( 41%) 955 ( 44%)
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2 396 ( 1 8 %)  227 ( 1 0 %)  267 ( 12%) 302 ( 14%)
OWNERSHIP -  12
CANOPY-COVERAGE t im e
a c r e s  ( p e r c e n t  o f  t o t a l )
0 1 2 3
3 671 ( 58%) 633 ( 54%) 516 ( 44%) 503 ( 43%)
4 75 ( 6%) 95 ( 8%) 113 ( 10%) 84 ( 7%)
0 57 ( 5%) 75 ( 6%) 174 ( 15%) 196 ( 17%)
1 246 ( 21%) 225 ( 19%) 234 ( 20%) 234 ( 20%)
2 116 ( 10%) 137 ( 12%) 128 ( 11%) 148 ( 13%)
OWNERSHIP -  2
CANOPY-COVERAGE t im e
a c r e s  ( p e r c e n t  o f  t o t a l )
0 1 2 3
3 131 ( 7%) 110 ( 6%) 110 ( 6%) 91 ( 5%)
4 517 ( 27%) 391 ( 21%) 471 ( 25%) 516 ( 27%)
0 216 ( 11%) 296 ( 16%) 255 ( 13%) 229 ( 12%)
1 269 ( 14%) 844 ( 44%) 970 ( 51%) 970 ( 51%)
2 771 ( 40%) 263 ( 14%) 98 ( 5%) 98 ( 5%)
OWNERSHIP -  0
CANOPY-COVERAGE t im e
a c r e s  ( p e r c e n t  o f  t o t a l )
0 1 2 3
3 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 ( 0%)
4 0 ( 0%) 0 ( 0%) 0 ( 0%) ' 0 ( 0%)
0 81 ( 68%) 81 ( 68%) 81 ( 68%) 81 ( 68%)
1 7 ( 6%) 7 ( 6%) 1 ( 1%) 1 ( 1%)
2 32 ( 27%) 32 ( 27%) 38 ( 32%) 38 ( 32%)
OWNERSHIP -  1
CANOPY-COVERAGE t im e
a c r e s  ( p e r c e n t  o f  t o t a l )
0 1 2 3
3 54 ( 3%) 54 ( 3%) 54 ( 3%) . 54 ( 3%)
4 16 ( 1%) 16 ( 1%) 85 ( 4%) 85 ( 4%)
0 600 ( 31%) 669 ( 35%) 600 ( 31%) 600 ( 31%)
1 525 ( 27%) 540 ( 28%) 540 ( 28%) 593 ( 31%)
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2 717 ( 38%) 633 ( 33%) 633 ( 33%) 580 ( 30%)
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Summary R e p o r t
ACRES OF PROCESSES
OWNERSHIP -  10
PROCESS t im e
1 2  3
SUCCESSION 866 1089 1132
LIGHT-WSBW 0 0 0
SEVERE-WSBW 0 0 0
LIGHT-LP-MPB 0 0 0
SEVERE-LP-MPB 0 0 0
PP-MPB 269 0 0
STAND-REPLACING- FIRE 0 0 0
LIGHT-SEVERITY-FIRE 0 0 19
MIXED-SEVERITY-FIRE 16 62 0
WINDTHROW 0 0 0
WINTER-DROUGHT 0 0 0
COLD-INJURY-BARK-BEETLES 0 0 0
BARK-BEETLES 0 0 0
ROOT-DISEASE 0 0 0
OWNERSHIP -  11
PROCESS
1 2
t im e
3
SUCCESSION .463 576 585
LIGHT-WSBW 0 35 0
SEVERE-WSBW 0 0 0
LIGHT-LP-MPB 0 0 0
SEVERE-LP-MPB 0 0 0
PP-MPB' 0 0 14
STAND-REPLACING-FIRE 125 0 0
LIGHT-SEVERITY-FIRE 0 0 0
MIXED-SEVERITY-FIRE 67 17 29
WINDTHROW 0 -> Q 0
WINTER-DROUGHT 0 0 0
COLD-INJURY-BARK-BEETLES 0 0 0
BARK-BEETLES 0 0 0
ROOT-DISEASE 3 30 30
OWNERSHIP -  9
PROCESS
1 2
t im e
3
SUCCESSION 418 394 364
LIGHT-WSBW 0 0 0
SEVERE-WSBW 0 0 0
LIGHT-LP-MPB 0 0 0
SEVERE-LP-MPB 0 0 0
PP-MPB 0 0 54
STAND-REPLACING-FIRE 0 0 0
LIGHT-SEVERITY-FIRE 0 0 0
MIXED-SEVERITY-FIRE 67 91 67
WINDTHROW 0 0 0
WINTER-DROUGHT 0 0 0
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COLD-INJURY-BARK-BEETLES
BARK-BEETLES
ROOT-DISEASE
OWNERSHIP
PROCESS
1 2
t im e
3
SUCCESSION 565 848 679
LIGHT-WSBW 0 0 0
SEVERE-WSBW 0 84 0
LIGHT-LP-MPB 0 0 0
SEVERE-LP-MPB 0 0 0
PP-MPB 0 0 0
STAND-REPLACING-FIRE 198 0 84
LIGHT-SEVERITY-FIRE 36 0 0
MIXED-SEVERITY-FIRE 143 0 126
WINDTHROW 0 0 0
WINTER-DROUGHT 0 0 0
COLD-INJURY-BARK-BEETLES 0 0 0
BARK-BEETLES 0 0 0
ROOT-DISEASE 37 47 90
OWNERSHIP
PROCESS
SUCCESSION
LIGHT-WSBW
SEVERE-WSBW
LIGHT-LP-MPB
SEVERE-LP-MPB
PP-MPB
STAND-REPLACING-FIRE
LIGHT-SEVERITY-FIRE
MIXED-SEVERITY-FIRE
WINDTHROW
WINTER-DROUGHT
COLD-INJURY-BARK-BEETLES
BARK-BEETLES
ROOT-DISEASE
t im e
1 2 3
3499 3298 3214
13 140 0
13 32 0
0 0 3
0 78 0
0 0 0
318 335 455
591 32 63
358 503 528
0 0 0
0 0 0
0 0 0
0 0 0
146 520 675
OWNERSHIP
PROCESS
1 2
t im e
3
SUCCESSION 605 494 484
LIGHT-WSBW 0 0 0
SEVERE-WSBW 70 83 0
LIGHT-LP-MPB 0 0 42
SEVERE-LP-MPB 0 0 0
PP-MPB 0 0 0
STAND-REPLACING-FIRE 3 41 75
LIGHT-SEVERITY-FIRE 0 13 15
MIXED-SEVERITY-FIRE 15 131 44
WINDTHROW 0 0 0
WINTER-DROUGHT 0 0 0
COLD-INJURY-BARK-BEETLES 0 0 0
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BARK-BEETLES 0 0 0
ROOT-DISEASE 92 23 125
PROCESS
SUCCESSION
LIGHT-WSBW
SEVERE-WSBW
LIGHT-LP-MPB
SEVERE-LP-MPB
PP-MPB
STAND-REPLACING-FIRE 
LIGHT-SEVERITY-FIRE 
MIXED-SEVERITY-FIRE 
WINDTHROW 
WINTER-DROUGHT 
COLD-INJURY-BARK-BEETLES 
BARK-BEETLES 
ROOT-DISEASE
OWNERSHIP -  15
t im e
1 2 3
691 1027 1014
60 46 0
118 0 0
0 0 0
0 0 0
0 67 18
137 0 41
101 0 25
48 0 21
0 0 0
0 0 0
0 0 0
0 0 0
58 73 94
OWNERSHIP -  5
PROCESS
1 2
t im e
3
SUCCESSION 451 602 591
LIGHT-WSBW 0 0 0
SEVERE-WSBW 0 0 0
LIGHT-LP-MPB 0 0 0
SEVERE-LP-MPB 0 0 0
PP-MPB 0 0 0
STAND-REPLACING-FIRE 0 0 0
LIGHT-SEVERITY-FIRE 0 0 26
MIXED-SEVERITY-FIRE 67090 66939 66924
WINDTHROW 0 0 0
WINTER-DROUGHT 0 0 0
COLD-INJURY-BARK-BEETLES 0 • =• o 0
BARK-BEETLES 0 0 0
ROOT-DISEASE 0 0 0
OWNERSHIP -  4
PROCESS
. 1 2
t im e
3
SUCCESSION 1299 1353 1148
LIGHT-WSBW 17 0 0'
SEVERE-WSBW 0 17 17
LIGHT-LP-MPB 0 0 0
SEVERE-LP-MPB 0 0 12
PP-MPB 0 .0 0
STAND-REPLACING-FIRE 22 0 0
LIGHT-SEVERITY-FIRE 0 0 92
MIXED-SEVERITY-FIRE 37 0 101
WINDTHROW 0 0 0
WINTER-DROUGHT 0 0 0
COLD-INJURY-BARK-BEETLES 0 0 0
BARK-BEETLES 0 0 0
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ROOT-DISEASE
PROCESS
SUCCESSION
LIGHT-WSBW
SEVERE-WSBW
LIGHT-LP-MPB
SEVERE-LP-MPB
PP-MPB
STAND-REPLACING-FIRE
LIGHT-SEVERITY-FIRE
MIXED-SEVERITY-FIRE
WINDTHROW
WINTER-DROUGHT
COLD-INJURY-BARK-BEETLES
BARK-BEETLES
ROOT-DISEASE
PROCESS
SUCCESSION
LIGHT-WSBW
SEVERE-WSBW
LIGHT-LP-MPB
SEVERE-LP-MPB
PP-MPB
.STAND-REPLACING-FIRE
LIGHT-SEVERITY-FIRE
MIXED-SEVERITY-FIRE
WINDTHROW
WINTER-DROUGHT
COLD-INJURY-BARK-BEETLES
BARK-BEETLES
ROOT-DISEASE
PROCESS
SUCCESSION
LIGHT-WSBW
SEVERE-WSBW
LIGHT-LP-MPB
SEVERE-LP-MPB
PP-MPB
STAND-REPLACING-FIRE
LIGHT-SEVERITY-FIRE
MIXED-SEVERITY-FIRE
WINDTHROW
WINTER-DROUGHT
COLD-INJURY-BARK-BEETLES
BARK-BEETLES
ROOT-DISEASE
9 14 14
- 14
t im e
1 2 3
844 694 544
28 0 0
0 0 0
0 0 0
0 0 0
0 0 27
0 0 120
0 0 0
0 178 181
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
OWNERSHIP- 3
t im e
1 2 3
3006 3036 2696
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 109
0 0 0
36 6 237
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
OWNERSHIP -  13
t im e
1 2 3
1383 1404 1609
0 195 0
102 0 0
0 0 0
0 0 0
0 31 86
120 155 0
0 0 143
299 209 66
0 0 0
0 0 0
0 0 0
0 0 0
282 192 282
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PROCESS
SUCCESSION
LIGHT-WSBW
SEVERE-WSBW
LIGHT-LP-MPB
SEVERE-LP-MPB
PP-MPB
STAND-REPLACING-FIRE
LIGHT-SEVERITY-FIRE
MIXED-SEVERITY-FIRE
WINDTHROW
WINTER-DROUGHT
COLD-INJURY-BARK-BEETLES
BARK-BEETLES
ROOT-DISEASE
PROCESS
SUCCESSION
LIGHT-WSBW
SEVERE-WSBW
LIGHT-LP-MPB
SEVERE-LP-MPB
PP-MPB
STAND-REPLACING-FIRE
LIGHT-SEVERITY-FIRE
MIXED-SEVERITY-FIRE
WINDTHROW
WINTER-DROUGHT
COLD-INJURY-BARK-BEETLES
BARK-BEETLES
ROOT-DISEASE
PROCESS
SUCCESSION
LIGHT-WSBW
SEVERE-WSBW
LIGHT-LP-MPB
SEVERE-LP-MPB
PP-MPB
STAND-REPLACING-FIRE
LIGHT-SEVERITY-FIRE
MIXED-SEVERITY-FIRE
WINDTHROW
WINTER-DROUGHT
COLD-INJURY-BARK-BEETLES
BARK-BEETLES
ROOT-DISEASE
-  12
time
1 2 3
1039 909 1018
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
47 84 31
21 0 0
24 117 82
0 0 0
0 0 0
0 0 0
0 0 0
34 55 34
OWNERSHIP -  2
time
1 2 3
1503 1470 1662
25 0 16
17 0 0
0 0 0
0 0 0
0 0 0
47 0 19
0 161 0
312 238 172
0 0 0
0 0 0
0 0 0
0 0 0
0 .>3.5 35
OWNERSHIP -  0
time
1 2 3
120 120 120
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
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OWNERSHIP -  1
PROCESS
1 2
tim e
3
SUCCESSION 1814 1912 1840
LIGHT-WSBW 16 0 0
SEVERE-WSBW 0 0 0
LIGHT-LP-MPB 0 0 0
SEVERE-LP-MPB 0 0 0
PP-MPB 0 0 0
STAND-REPLACING-FIRE 0 0 0
LIGHT-SEVERITY-FIRE 0 0 0
MIXED-SEVERITY-FIRE 82 0 72
WINDTHROW 0 0 0
WINTER-DROUGHT 0 0 0
COLD-INJURY-BARK-BEETLES 0 0 0
BARK-BEETLES 0 0 0
ROOT-DISEASE 0 0 0
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No T r e a tm e n ts  w ere  a p p l i e d .  ***
No D a ta  A v a i l a b l e  f o r  I n f e a s a b l e  T rea tm en ts  
D a ta  o n l y  a v a i l a b l e  f o l l o w i n g  a  s i m u l a t i o n .
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Summary R e p o r t  
FIRE EVENT REPORT
OWNERSHIP t im e
1 2  3
10 0 1 0
11 0 0 1
9 0 1 1
7 . 2 0 2
8 8 5 6
6 1 1 2
15 2 0 1
5 . 12 12 11
4 2 0 0
14 0 2 1
3 1 1 2
13 3 2 0
12 0 1 0
2 3 2 3
0 0 0 0
1 2 0 2
R e p o r t  c o m p le t e d
